





UNSURPASSED 
IN THE MOST ARDUOUS 
ROLLING MILL DUTIES 


British Timken, Duston, Northampton, Division of The Timken 
Roller Bearing Company. Timken bearings manufactured in 
England, Australia, Brazil, Canada, France and U.S.A. 


TIMKEN 


tapered roller bearings 
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DAVY-UNITED AT CONSETT 


One of the modern billet rolling plants installed under the 
steel industry's post-war development programme is 
this 10-Stand Morgan Continuous Billet and Slab Mill 
built by Davy-United for Consett Iron Company 
It is fed by a Davy-United Blooming and Slabbing Mill 
capable of an output of 22,000 tons a week. 


DAVY AND UNITED ENGINEERING COMPANY LIMITED - SHEFFIELD 
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THE LOCKFORMER 
makes five different 
standard locks 














@ Edges joined by any of these locks 
are neat and strong, without dis- 


tortion. 


@ Speeds of 20 ft. per minute, giving 
much faster rates of fabrication. 


@ Saves welding and often makes it 
possible to use a thinner gauge of 


sheet. 


@ Two sizes, with maximum capaci- 
ties of 16 and 20 gauge. 


Illustration on left shows some cf the forms which 
can be produced by special Lockformers and rolls. 


OLIVER MACHINERY CO :-LTD 
196 DEANSGATE MANCHESTER 3 
TELEPHK LACKFRIARS 2: TELEGRAMS UNFIVALLED MANCHESTER 
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L Oks like another job for Dad 


and the magic stuff he uses 
putting funnels back on 
Magic? Well not really 
solder. It’s Fry's 
solder, a subtle alloy of 
pure metals that make 
child’s play of soldering 
and jointing. Made 1 
ots of grades too. From 
the sort you use for tin 
unnels to the sort they 
older stainless _ steel 
ith, or Zinc, or copper, 
r electrical joints or 


all kinds of things 


kinds of solders and fluxes it’s 


FRYS 
Metal foundries Limited 


Tandem Works, Merton Abbey, Londen, S.W.19. Tel: Mitcham 4023 (7 lines) 











And at: 


MANCHESTER * KIDDERMINSTER : GLASGOW : DUBLIN 


MPR123 
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(FRANCE) 


FOR PLATE UP Powerful and rugged. Ideally suited for heavy plate 
rolling for hydraulic and chemical] plant and 


3” 1 
TO 12 THICK shipyards. Push buttons centralised on mobile 
panel on rollers provide instantaneous control 


BUILT TO ANY of the various movements. Large dials 
REQUIRED WIDTH permit easy reading of the roll positions. Fully 


protected against overload. 





WITH 3 OR 4 ROLLS 


SOLE U.K. DISTRIBUTORS 


Write for 


illustrated _— DOWDING & DOLL LTD 


brochure 
346 KENSINGTON HIGH STREET, LONDON, W.14 


Tel) WESTERN 6077 (8 lines) Telex: 23182 Grom: ACCURATOOL LONDON TELEX 
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is Quite apart from loss through age 


hardening and other forms of 
deterioration, many firms simply 


SPACE haven't the space to carry the amount 


of steel they use. From their 
YOUR comprehensive stocks RALPHS can 

give immediate delivery of Sheets as 

required. Thereby you not only 


PROBLEM ? save space but conserve your capital 


for other purposes 


If you are interested we shall be only 
too pleased to send you one of our 
Weight Calculators - free, of course 


Sheets cut to customer's 
requirements 





HOT ROLLED PLATES - HOT ROLLED SHEETS + COLD REDUCED 
SHEETS - GALVANIZED SHEETS + ZINC-COATED SHEETS 





Ralph & CoO. srovrsroce) Ld. 


VAUXHALL WORKS - STOURBRIDGE - WORCS. 


Telephone: Stourbridge 3237 


Stockholders of SUMMERS STEEL SHEETS 
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SONS AND COMPAR Y Imire oO 


RAW MATERIALS DIVISION 


Experts in Scrap since 1834 


WOOD LANE, LONDON, W.12° Phone: Shepherds Bush 2070 * Grams: Coborn, Telex, London 
And at 600 Commercial Road, E.14 * Canning Town, E.16 Southall, Middx. * Bath ° Bell 
Glasgow * Hebburn © Kingsbury * Leeds * Luton * Manchester * Maiddlesbr 

Southampton * Swansea * Brussels * Dublin * Mombasa * Nairobi * New York’ Sierra Leone 


Apapa * Sydney * Johannesburg * Singapore * Takoradi smi/564/x21 
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Look how SpacesaVer Wedge-belt Drive 


STERN 


already proving their worth 


Scottish Agricultural Industries Ltd. o 


1 1) 
cently faced 


An 


25 h.p. motor 


i.} 


roblem air blower, directly-driven 


, had to be ste 
from 1450 to 1660 r.p.m 
vas only 2}". Eve a SpacesaVe 


leys 9” and 8° diameter (face widt! 


trick. In fact, as the works’ engineers 


Are you usin 


g Spa 


with an unusually aif 


by 


hen commented, ‘ 


>i dry 
aver drive cat 


a 


} BETTER THAN BELTS - COMPACT AS CHAIN - GENTLER THAN GEARING 


on 
5 h.p. capacity could be mounted 


length 13") and three No 
SpacesaVer is th 


j e ’ 
J wiogue 175 20 yelr 


J-H-FENNER & GO-LTD-HULL 


LARGEST MAKERS OF V-BELT DRIVES 
IN AUSTRALIA, 


OVERSEAS 
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ARALDIT 


CUTS 
TOOL 
ROOM 
COSTS 


Araldite resins enable manufacturers to produce, speedily and at low 
cost, assembly jigs which are replicas of original patterns. These jigs 
can be cast at room temperature, and as there is negligible shrinkage 
on setting they possess high dimensional accuracy. Araldite is available 
in forms which will provide any required degree of hardness, and a 
resilient surface is often used to prevent damage to highly finished 
products. Araldite jigs are tough, durable and require no maintenance, 
either in use or in storage. Also, they are much lighter and easier to 
handle than their metal counterparts. 

Araldite can probably save you money on your own assembly lines. Let 
us send you our booklet “ Araldite Resins for Tooling”. 


Araldite 


epoxy resins 


rade name 


ee 


Duxford, Cambridge. Telephone: Sau 


i 


ct @ A 





Araldite faced jigs are used by Butlers Ltd 
Birmingham, in the assembly of combined 
tail and stop lamp shells for cars 

Araldite epoxy resins are used 

For casting high grade 

insulation 

for impregnating, potting or sealing electri- 
cal windings and components 

for producing glass fibre laminates 
for producing patterr m 

tools 

as fillers for sheet metal work 

as protective coatings for 

ceramic surfaces 


iding metais, ceran 


LIMITED 


ton 2121 
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ROBERTSON 


in MONMOUTHSHIRE 
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Three-Stand Tandem Four-High Hot Finishing Train 
for aluminium and light alloy strip up to 78 in. wide 


nstalled by Robertsons at the works of 
Alcan Industries Lid., Rogerstone 


W. H. A. ROBERTSON & CO. LTD. 
BEDFORD * ENGLAND 
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LISHA 
WALKER 


THE SCIENTIFIC APPROACH 


Multi-channel oscillograms being made of the 
performance under load of a Cowlishaw Walker 
steel frame eccentric press at the Manchester 
Works of Associated Electrical Industries Ltd 
This meticulous graphical analysis of the per- 
formance of this new range of eccentric presses 
of advanced design guarantees to the user: — 
higher productivity, better pressings and longer 
tool life 


cS Oo W L I S H A W Ww A L K E R AND COMPANY LIMITED 


BIDDULPH, STOKE-ON-TRENT : Phone: Biddulph 3254 - London Office: 117 Victoria Street, Westminster,$.W.1. Victoria 547: 
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plastic bonded to steel! 


has puta new face on the 
SADLIA TWO-PLUS 
Water Heater 











W H 


OC -—eE 


*STELVETITE ‘ st wit a ; ' 
JOHN SUNNMERS & SONS LTD 
Plastic bonded to Steel +: 
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ANOTHER VESSEL 
WITH THE 

ACTARC SEAL.... 
ed "hy a ake Hage 8 


ott! 
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ACTARC 


ARC MANUFACTURING Co. Ltd, Actarc Works, Nitshill, Glasgow SW3 
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MULtER m U LLE a 


S| 
| ELECTRO-OIL-HYDRAULIC 
HIGH SPEED PRESSES 


Fritz Miller Hydraulic Presses are 
known throughout the world 


and used throughout the 


STANDARD MACHINES 


%* Open Fronted Presses 
Capacities 1-125 tons 


% Open Fronted Drawing Presses 
Capacities 10-100 tons 


Double Action, Double Sided 
Drawing Presses 
Capacities 25-1,600 tons 


Triple Action, Double Sided Drawing 
Presses. Capacities 65-1,600 tons 
Stretchforming Presses 
with Straight or tangential pull to 160 t 
Die Spotting Presses 
ccording to requirements 


ed 


Special Hydraulic Presses of al! types, desig 
for individual purposes, up to 10,000 tons 


BIRMINGHAM SHOWROOMS Exclusive Distributors in the United Kingdom 
Kingsbury Road, Birmingham, 24 


Se ee eae ae & ap. 
oem | PS 7. press ¢ SHEAR 
M Machinery © Ltd 


SOLE SCOTTISH AGENTS 
, 2-178 VICTORIA ROAD ACTON LONDON W3 


& Crichton (Sales) Ltd 
treet, Glasgow, C.1 
City 4560 
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** Grenville,” 

a heavy-duty cast 
aluminium fitting for 
300 and 500 watt 


tungsten lamps, 

200 and 400 watt MBF/U 
and the MA/V Mercury 
Vapour Lamps 


y 


Equipment that is exposed to FLOATING HINGE AND 


FALKS the full rigours of British CAPTIVE SCREWS ENSURE 
DUST-PROOF JOINT 


— eee 
makes light s weather 
of arduous 


THERE’S A MODERN FALKS 
FITTING FOR EVERY 


conditions °°", | 4 | PuRPOeE 
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of 
SHEFFIELD 
Auxiliary Equipment for 
Strip Mills, Box and 


Tube Works 





Full range of Slitting Machines 
for .005" up to 4” thick Coils: 
6*- 48” wide and 1 cwt. to 10 tons 


4 


FRED CAM (ENGINEERS) LTD., 5 Joun st., suerrieno 2 


Telegrams: “* Camshef, Sheffield 2°" Telephone Nes. 51824 and 52339. 
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Whether the products be pressings, 
tubes or wire—ferrous or non-ferrous— 
Metalectric continuous bright annealing 
furnaces bring a new and easier 

approach to manufacture 


i} 


aS > METALECTRIC 
aS) 


Metalectric bright annealing furnaces have all 
the latest features, designed for reliable operation 
accurate temperature control, removable sections 
for easy inspection and maintenance, exceptiona 
fuel economy. All these are backed by the facility 
for using the best form of atmosphere for the 
product. Town gas, propane and butane 
kerosene or ammonia may be used as the fuel 
source for the atmosphere 
op left: A conventional exothermic plant, witt 
rimary and reactivated secondary drying units and 


equipment for removal of sulphur compounds 
T 


op right A fully automatic plant for producing 
commercially pure nitrogen with extremely 
w dewpoint 
Send for leaflet M.6A 


METALECTRIC FURNACES LTD. 


SMETHWICK NGLAND 
For all forms of electric ial treatment equipment 


16/38B 61 
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ome BOMBLED 


UNIVERSAL SHEET METAL BENDER AND FOLDER 
MODEL 251F 


Robust and versatile, this p il machine can be operated on a 
semi-automatic cycle lamping, bending, forming the correct angle, lowering 
the folding beam and releasing the clamping pressure — simply by pressure 

on foot switch. Alternatively, any of these operations can be performed 
independently. Cla ng ar nding beams are powered by independent 


motors with provisi against overload. The work can be speedily and 


j 


accurately positioned by an adjustable rear guide and a graduated dial 


controls the bend lenyzth 

Maximum sheet width 82 Maximum thickne 
Rear guide adjustment 43" to 44 

Motors: Folding, 8 H.P Clamping, 3 H.P. 
Write for brochure SM/21 1 


SOLE U.K. DISTRIBUTORS 


DOWDING & DOLL LTD 


346 KENSINGTON HIGH STREET, LONDON, W.14 
Tel’) WESTERN 8077 (8 lines) ‘Telex 23182 Groms. ACCURATOOL LONDON TELEX 
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NOW IT’S A STUDRUNNER 
NOW IT’S A TAPPER 


One tool does the work of two ! One operator with this Desoutter tool can do 
two jobs; he can tap holes and run studs, and he can do both jobs quicker, easier 
and cheaper. The Desoutter tapper-studrunner is just what you want on one-off 
assembly work. It works on the push-pull principle; when you pull it out it reverses 
automatically at twice the forward speed. And it has a quick-release chuck that 
lets you change over from tapper to studrunner in seconds. There's a type, size 
and weight for the job you have in mind. Ask us for further details 


TYPE TAPPING REVERSED CAPACITY IN STEEL WEIGHT 
SPEED SPEED in mm Ib 





R.16/75 900 1,800 
R.16/40 ; 920 


DOUBLE YOUR MONEY 


DESOUTTER BROTHERS LTD THE HYDE HENDON LONDON N.W.9 COLINDALE 6346 


R i4I 
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Service in Sheet Steel 


The service the sheet steel stockholders provide is becoming 
increasingly used and appreciated by sheet steel-consuming 


industries. It is something we warmly welcome. 


Quick delivery of large or small quantities, cut to size if 


required, is a feature of that service. 


The combined services of the stockholders and ourselves 


offer you... 


the Steel you need... 


the fo ri you need... 
When you need it 


We have a large number of stockholders covering the United 
Kingdom as an integral part of our distribution system. 
You can confidently entrust them with your business and we 


will be pleased to send you a list of them. 


on Summers & Sons Ltd 


Shotton . Chester 
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=v KITCHEN 
ff \NSTALLATION 


G. F. E. BARTLETT & SON LTD 


main worms) MAYLANDS AVENUE, HEMEL HEMPSTEAD. Telephone: BOXMOOR 4242 f 
woom showrooms BELL STREET, LONDON, N.W.1. Telephone: PADDINGTON 6222 
BIRMINGHAM: 12 Whitmore Road. Tel.: Victoria 1615 MANCHESTER: 530 Stretford Road. Tel.: Trafford Park 0288 
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““ GODINS *’ Formed Sections 
are produced in 
STEEL - COATED STEEL - STAINLESS STEEL 
ALUMINIUM ALLOY - BRASS, etc. 
and further processed for various articles to your own 
specifications. 


Sections formed from strip up to 16” wide x 8 s.w.g. oe 
' » 
> to 30s.w.g. thick, either in straight lengths or ; 


fabricated to buyers’ requirements. 





af 
1 


"THE ROLLERS OF STEEL SECTIONS LTD., NEWPORT, MON. 


TELEPHONE - NEWPORT 65401 (PB.X,) TELEGRAMS = GODINS,NEWPORT, MON 








FROM ee 


Gi Gana to vous onere SHEARED TO YOUR EXACT SIZE. 


MMING 


Cold Rolled ind Spring 
Is and lengths all sizes 
Bright Flattened Mild Steel Wire 

with Round and Square edge 
Bright Annealed S; 

Flats. 

Silver Steel—all sizes, Round in 
13° and 78°, Square in 13’ le 


Te STRIP 


Write pn atest stock list 


J. A. HEMMING LIMITED 


4 Park Road., Mosel Birmingham 13. 


Tel sinuincHamSOU 4511 (five lines) 


Works: Orchard Street, Oldbury 
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A CCOUR AC Y 


HORDERN, MASON & EDWARDS LTD. BIRMINGHAM 24, ENGLAN 
TELEPHONE TCWEMMEE ps 


TELEGRAM A E E BIRMINGHAM 


NR f mH b 
TEL BLAckfriars 5860 
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METALON STEELS LIMITED. 
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‘ ...at Darlington Railway 
| Plant & Foundry 
Co. Ltd. 


Universal punching, shearing, cropping and notching machine; 5 sizes; 
shears 2 to 1 in. M.S. Plate, etc. Wards, sole U.K. distributors for 
whole Ficep range, which also includes Hot and Cold Billet & Bar 
Shear and Ailligator Shears, welcome enquiries and will gladly 
demonstrate. Illustrated folder available 


FOS. W. WA RD LTD Ie ALBION WORKS ~ SHEFFIELD 


BRETTENHAM HOUSE LANCA ER PLA 2 Telephone 
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A product with 1.000 uses he 
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— 
Bright Cold Rolled in Carbon and 


Mild Steels Re ; 


; \ & 
Hardened and Tempered Steel 
in all finishes and tempers 


” 
Hot Tinned Steel 
. 


Electro-Galvanized Steel 


ae Wess 
RES 


The EFFINGHAM STEEL WORKS LTD 
WASHFORD ROAD - SHEFFIELD 
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Finishing Reversing 2-High Mill 
for Stainless Steel. 
Roll Diameter - 24’. 
Barrel Length - 40’. 
Rolling Speed - 660 ft. per min. 
D.C. Drive. 
Oil Hydraulic Screw-down with Automatic 
Constant Pressure. 
Hydraulic Roll Change Device. 
R.W.F. Hydraulic Coiler, with 
Servo Adjustment. 
0081 340049 :3A0OH93137 


RHEINISCHE WALZMASCHINENFABRIK-cwen-KOLN 


WIDDERSDORFER STR 190 TEL 55304 56281 TELEGR WALIZIMASCHINEN TELEX 08 /#e%6 57 


Agents for British Commonwealth F. W. KUBACH LTD. 


mace ia House’ Bog ted Norwood*London’S.&.19 
Telex: 22 Telephe Livingstone 3311/2 Cables: Kubach > 
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for Power Transformer Core Plates 


ton coils—lamination lengths between 7 inches and 12 feet 
widths between 2 inches and 36 inches—a peak strip speed 
of over 300 feet per minute—lengths within tolerance ot 
010 inches—first sheet to tolerance each time! 

All this was achieved in the line illustrated and is typical of 
the performance attained in the dozen or more lines built for 
large transformer manufacturers during the last three years 
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It’s been called - 


ANYMMHUYM JTEIEBbIM 


- but it isn’t! 


) 


( heck these prices ‘ pours If « 


not paving more hor example F 


‘ dle piapigigne ) Ss} ri 


BRASS H. ROLLET & CO. LTD. Roos 


COPPER 6, CHESHAM PLACE, LONDON, S.W.!, BELgravia 4300 BARS 
ALUMINIUM LIVERPOOL, LONDON, MANCHESTER, TUBES 
BRONZE BIRMINGHAM, LEEDS SHEETS 
DURALUMIN STRIPS 
MAGNESIUM ' ANGLES 
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A new automatic programming 
system, using punched cards, 
has been dev eloped by 
“ENGLISH ELectric’ for ferrous 


and non-ferrous rolling mills. 


After pre-selection of the rolling 
programme the operation of the 
screwdown, manipulators and mill speed 
is fully automatic. This system also has 


the following important advantages: 


* Increases production 


* Improves quality Of the 
finished product 


Reduces maintenance 
Re lie veS Strain on tie o] 


Has provision for manual control 


at any given [ine 


“ENGLISH ELEcTRIC’ rolling mill experience is 
world wide and for more than half a century 
the Company has promoted new techniques 
for mills of all types working under widely 
different conditions. This experience is avail- 
able for planning and electrically equipping 
new mills and the modernisation of existing 


mills. 








rolling mill equipment 


WW 





RAW, o0"’"»7°bph ]XZ2Dad tid 


METAL INDUSTRIES DIVISION, STAFFORD 


The English Electric Company Limited, 


English Electric House, Strand, London, W.¢ 


~ 
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Pre-Coate 


metal strip in coil 


THE material 
for 
industrial 
designers 
with 
imagination 


Coated Strip Ltd., being the first manu- 
facturer in Britain to produce metal in 
coil with a non-metallic coat, enables 
users to buy a British product and save on 
CAPITAL EXPENDITURE, FACTORY SPACE and HANDLING TIME. 


Industrial designers have now available a prefinished material that will withstand roll- 
forming, blanking or deep drawing without damage to the coating. Each metal is degreased 
and given an appropriate chemical treatment to ensure an optimum bond between it and the 
roller-coated finish. 


P . t} : e » oid thers < hol 
Technical Details. UV € reverse side there Is a Choice 
icquer and this need not be of the 
Mild steel, light alloy or other metals in coi the other side 
can be coated one side with The metals can b pplied in width 
PLASTISOL—a plastic film, applied as iquid ind in metal thicknesses up to .040 
approx. .010° thick, embossed with a cl : 
pattern 
PAINT—a smooth, matt or glossy film 
enamel 
LACQUER—a smooth, matt or glos 


stoved varnish, 


FULL DETAILS ON REQUEST FROM 


In association with LITHO-STRIP CORPORATION, CHICAGO. 


Brockhurst Works * Bescot LONDOJIN REP,RESEN,TATIVES 
Walsall * Staffs Hugh Gordon and Co., 85, Wynchgate, Southgate, N.14 
Telephone : Walsall 22570 Yelephone: Paimers Green 0231 and 3568 
Telegrams : Rolacota, Walsall Telegrams: Gordonello Norphone London 
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CAPSTAN AND AUTOMATIC WORK 
SHEET 


roan 
ANY METAL ANY FINISH 


y/ 


ETAL PRESSINGS 


to be sure ! 


GRIFFITHS, GILBART, LLOYD & CO. LTD. 
EMPIRE WORKS, PARK ROAD, BIRMINGHAM. 


---A COMPLETELY MODERN 
PORCELAIN ENAMEL FRIT 








Universal acceptance of this vastly 
improved water-quenched granu- 
lar frit has readily established a 
name for TITE-WITE throughout the 
industry. 


Rigid QUALITY CONTROL exer- 
cised in the processing of this white 
frit guarantees uniformity. Engi- 
neers endorse the technical excel- 
lence, workability, and beauty of 
Tite-Wite finishes for all purposes. 


Let us show you how Tite-Wite can 
answer your problems. Contact us 
today. 


Wost Complete Ceramic Supplier” 


23> Rel 7" > ng = gts 


_— 


(fae 
MEL° 


’ PITTSBURGH 30, PA., U.S.A: 


P WEST COAST: 4747 E. 49%h St., Los “Angeles, Califomia 
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NATiona!l 0345 NATional 0345 
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STEEL SHEETS 
& PLATES 


COLD REDUCED 
HOT ROLLED 
ENAMELLING GRADES 
yal Loum choy wa 41>) 
LEAD COATED 
TINNED & GALVANIZED : 
2 ee homm ole) Ga te mE Moley Monel 


SHEARED to your sizes 


M.S. BARS 


FLATS, ANGLES, ETC. 


* 
TINPLATES 
ELECTROLYTIC & HOT DIPPED 


STOCKHOLDERS FOR 


JOHN SUMMERS & SONS LTD. 


COMBINED High Speed 
SHEARS & NIBBLER 


with infinitely variable speed range 


Fealutes 


I Vibrationless running 
longer tool life; less operator fatigue 


Adjustable stroke 
correct for every material thickness 


Handwheel control of top tool height 
for internal cuts and fine adjustment 


Rotating toolhead for shearing and nibbling 
cuts in any direction 


No distortion of workpiece 
edges are clean and true 


Attachments and tools for .. JOGGLING - BEADING - CIRCLE CUTTING + STRAIGHT CUTTING 
FLANGING - LOUVRING - DISHING * TUBE PROFILING 


HENRY PELS & CO. LIMITED 


32-38 OSNABURGH STREET LONDON : N.Wef 


@ebies! RYPELSNERM, LONOON Telephones EUSTON 41:8 
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* Cut excessive Steel stock and cut overheads! 


“i> 








Call for 
STEEL... 


when, where 
and as 
you want it... 


call 


IROSTEEL 


MONarch 5481 





W jeliver direct from our new stockyard—the most 

i ver stockyard in the South. Comprehensive 

ral f MILD STEEL PLATES, SHEETS, BARS, 
ANGLES, TEES, JOISTS, CHANNELS, et 


Mild Steel Plates a speciality 


d S 





ial 


IROSTEEL PRODUCTS LIMITED 
Stockists of Steel 
IMPERIAL HOUSE, DOMINION STREET, MOORGATE, LONDON E.C.2. 
Warehouses: Huggins Lane, Welham Green, Nr. Hatfield, Herts. 
Tel: Hatfield 2774 





*K THE STEEL STOCKHOLDER KEEPS PRODUCTION FLOWING 
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SOLE AGENTS FOR THE UNITED KINGDOM 





Nearly 150 years of service to 
the Sheet Metal Working In- 


dustries has endowed the Schuler 


name with a World-wide repu- 
tation — For highest quality 
engineering, first-class quality 
and service, and the most com- 
prehensive range of sheet metal 
working machines in the world 





=a ee 
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A ( 


TORE 


D 


MA‘ 


HINE 


TOOL 


Telephone: Tile Hill 6 


DIVISION, 
5231 


BANNER 


LANE, COVENTRY 


F.581 








Wide Frame Toggle Drawing Presses 


Notching Machines in 5 sizes 








Dial Feed Press« 








COLD ROLLED STRIP STAINLESS STRIP 
nm HIGH CARBON STRIP 

HIGH STRAIN & SPECIAL QUALITY WIRES 
nest ROUND & FLAT SECTION | 


STAINLESS WIRES BRIGHT BARS 
DRAWN OR TURNED © PRECISION GROUND 


ARTHUR 





& SONS LTD 
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INTRODUCING... 
REDMAN 


Incorporating the HIGH STRIPPING qualities and comparable 
capacities of Unipierce Tooling, and capable of being used 
alone or in conjunction with Standard Units. It also lends 
itself to automatic feed 


Component Setting is by Standard Redman Template 
in bottom bolster, by Master Template, or by linear 
measurement. While Punch and Die Setting is by 
positive Punch to Die, or by size plug to die, 
obviating the nipping of punches 





THE NEW UNIVERSAL 


The life and accuracy of Punches, Dies and Strippers are known to ' INDUSTRIAL 
users throughout the country | EQUIPMENT 
Despite the obvious advantages of Unipierce Tooling, throat dimensions | EXHIBITION 


 eeeew 
' reenwe ras vere 


metimes limit capaci i ’ 
Ose 7 | OCT. I7 to 26 
Universal tooling is then the answer + 


We ore Exhibiting 
atthe 


CITY HALL 

Castings are sturdy and streamlined and the Units themselves are | Soeeeeess 
{ Ll 

backed by a Design Team having the greatest experience in UNIT | weenie 


; 
PROwmC A ERMIEN TIONS LTB 


TOOLING available in Great Britain to-day, while ancillary parts are a eee 
up to the high standard already in use 





Our representative will call to show you a sample set-up and 
demonstrate the setting on request 


REDMAN TOOLS & PRODUCTS LIMITED 


Box No. SM2, GREGORY’S BANK, WORCESTER Tei: Worcester 26933 (4 lines) "Grams: Redtools, Worcester 
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TRADE 


KEETONA 


MARK 


SHEET 
METAL 
SHEARS 


R 13KM 
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IN STEEL 


FOR A WORLD 
PATTERNED 
START WITH 
SENDZIMIR’S 
STAINLESS. 


Chu 
TOKYO 


ORK‘: 


tot ed ow 


cc 


~ 
to 
oad 
r 
x 
an 
0 
o 
ae 
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3.4-chome Hatchobori 
NSW 


ADDRE 


INDUSTRIES 


CABLE 


MAIN PRODUCTS 





8 = 
Nisshin 
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FIXED FIRMLY = 


BOTH SIDES 
FROM (HERE){ -WITHOUT 








GETTING ROUND 


(HER De 
G KN solve one-sided assembly problems 


with these New Low-Cost High-Speed Fasteners— 











No tapping 

NPK 
Self-Tapping 
Insulated fixing a 4% Screw 


Assembly from one side 


High strength/weight ratio 
No special tools required 
Vibration-proof 


Clips in position and cannot fall out 4 r . INSULGRIP 
* 7S ‘ Ss 
Dust and waterproof ven - 
. vibration-proof 
Low cost ; i N 4 Fastener 


in Nylon 


Write today for fully descriptive literature 


GEORGE GOODMAN LTD ....... 


e « N] 
DoX\o 
— 
& Chuo 


ROBIN HOOD LANE BIRMINGHAM 28 TELEPHONE: SHIRLEY 449! 
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ROLLING 
MILLS 


for the 
ferrous 
and 
non-ferrous 
industries 


98° 4-high plate mi 


We supply 

a complete range 
of hot and cold 
rolling mill 
equipment 


26” vertical mill stand 


THE Ke)a' A ENGINEERING COMPANY LTD. 
; we: BOURNEMOUTH ENGLAND 
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press tools 

jigs 

checking fixtures 
gauges 

routing templates 
foundry patterns 
core boxes 
vacuum forming moulds 
drop hammer dies 
stretch dies 
rubber bed tools 
keller patterns 
welding fixtures 
spinning chucks 


double-action draw dies 


A GOMPLETE 


formulated 
epoxy resins 
and tooling 


CVA EPIFORM formulated resins give high 
dimensional accuracy, high compressive 
strength; high impact strength; good resist- 
ance to abrasion and corrosion; absence of 
cold flow and good adhesion to metal 
inserts and lifting bolts. 


CVA EPIFORM tooling has the advantage 
of reduced cost and time of manufacture; 
reduced weight; ease of manufacture; modi- 
fication and repair, and requires lower 
toolroom equipment investment. 


In addition to the complete manufacture of 
patterns and tooling, CVA offer a full 
technical advice service on the use of 
EPIFORM materials which can be supplied 
separately for customers’ use. 


PLASTICS 


ACCREDITED FORMULATORS 


KEARNEY & TRECKER—C.V.A. LTD. 
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8ft. DIAMETER DRILL JIG 
PRODUCED AT ONE-THIRD GOST 
AND ONE-SIXTH WEIGHT OF 
CONVENTIONAL STEEL JIG 


illustrations show some of the 

tages of fabrication. A drill bush location 
Ss spigoted to the prepared work- 
surface-bushes and metal inserts 
sitioned and fixed with wood 

> ‘dam’ is built up—after 

n ring the final step is 


ctr ~+ m F an 
> structural members. 


GARANTOOLS HOUSE + PORTLAND ROAD HOVE + SUS 
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i) 4 ‘| 
If you want to know more about the ty bN bd spark machine write to our U.K. agents 


M. C. LAYTON LTD., ABBEY WHARF, MOUNT PLEASANT, ALPERTON, WEMBLEY, MIDDX  RUDKIN & RILEY LIMITEL 
CYPRUS ROAD, AYLESTONE. LEICESTER ALFRED HERBERT LTD. P.O. BOX 18, RED LANE WORKS, COVENTRY 
MANUFACTURED BY WELSH METAL INDUSTRIES LTD., CAERPHILLY, GLAMORGANSHIRE 


5 wiMbin ry 


e K4 N 
BO EA 
Our oF comPeY 
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MILLERS’ OILS 


MILLER & SON LT 
I 


Greatly 


increased lifes 


of bogie suspension unit with] 


BELACE-MoOLY 
REMARKABLE REPORT FROM 
BRITISH RAILWAYS, WESTERN RE( 


LUBRICANT GRADES USED WERE 
BLACK-MOLY AEROSOL 
BLACK-MOLY PASTE 
BLACK-MOLY M.P. ‘Q’ GREASE 
POST THIS COUPON 
FOR FULL DETAILS 


0} me - 1 Vor Sa fe] 


BLACGCE-MOLY 


r representative 


NEWS SHEE 


This treatment with 


BLAGE-MOLyY 


is now standard procedure in the Western Region 


N MILLER & SONLTD: BRIGHOUSE: YORKSHIRE 


WITHOUT OBLIGATION send me further details 
BLACK-MOLY Molybdenised Lubricants Ask 


to arrange an appointment® 


is the registered trade mark of 
JOHN MILLER &€ SON LTD: BRIGHOUSE: YORKSHIRE: ENGLAND 
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Are you using 
the RIGHT 
Cutting Oil? 


in you be sure? 
Yes, you can, if you're using ar 
Edgar Vaughan recommend- 
ation! This has been proved by 
the experience of thousands of 
satisfied users, year after year 
7 
ands expert knowledge 


gent guess w 





METAL CUTTING OILS 
Edgar 
auechan 


€ Co Lita 
@ LEGGE ST., BIRMINGHAM, 4 


ew 





(HOLDEN & HUNT 
WELDERS 


YY 








eh, 
a ISTANG E 


WELDERS 





HOLDEN & HUNT LIMITED 
P.O. BOX No. 17, GOX’S LANE WORKS, 
OLD HILL, STAFFS. 








Telephone : Birmingham BLA 1196-7 Cradley Heath 66871 /2 
Grams : “ Universal,"’ Cradley Heath 
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Li SERVICE 


fk 


AEROGRAPH it 
DEVILBISS finishes the world’s products 


\ ; 
THE AEROGRAPH-DEVILBISS COMPANY LTD., 47 Holborn Viaduct, Lendon, £.6.1. Tel: CITy 4561 


TA 5477 
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MECHANICAL PRESSES 
ECCENTRIC DRIVE 

|, 2 and 4 POINT 
SUSPENSION 


STRAIGHT SIDED ~. 
SINGLE ACTION ( 


» Deep section rolled steel 
e fabricated, shrunk 


b 
is 
b 
b 


. a. me wre 9 
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SAG 
a” $ 
4 « 


HYDRAULIC 
PRESSES 
50 to 5,000 
TONS CAPACITY 


rg 


J 


= r 
Se 


jit 


SIDE FRAME CONSTRUCTION 


” 
‘ 
; 


FOUR COLUMN CONSTRUCTION 


RING FRAME CONSTRUCTION 








C-FRAME PRESSES ..-.- 


onstru 
CONSTIPFUL 


tional and operational features are contained in 


L 


Catalogue RFP-60 
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pneumatic balan 
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““we decided on 


CINGINNA 


... and are very pleased : 
with our choice”? 





The Atlas Lighting Division of Smart and 
Brown (Engineers) Ltd. required 
additional Press Brake capacity, and 
chose a Cincinnati machine. This is the 
comment of Mr. F. Nicholson, the 
division’s Machine Shop Foreman :— 


The Cincinnati Press Brake on 
which we decided has now beer 
n operation for six months 
It has been tho Dughly proved 
and we are very pleased witt 
our choice 
The accurate control of the ram 
together with its Press buttor 
adjustment, and the consistency 
maintained in forming our 8 feet 
ong Atlas Lighting Components 
are Outstanding points in the 
machine's gener al higt 
performance.’ 








ENGINEERS 


and 


DESIGNERS 


THE WORLD OVER 


specify 


WHERE HIGH QUALITY 


IS IMPORTANT 


Write for full technical advice 
and for details of 
16mm. colour-sound films available 


STAND No. D.18 
Engineering Materials & Design Exhibitio1 
Earls Court ‘ November 13th - 18th 1961 
Sad 
<r. 
ALLOY STEELMAKERS 
FORGEMASTERS 


STEEL FOUNDERS 
HEAVY ENGINEERS 
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af 
for all purposes up to 21' wide 


IN ALL THICKNESSES. 











aaa 





UNION 


horizontal 
boring machines 


4 


|; 
Lod UE 


Model BFT 125 1 - 


5° dia. Spindle 


TABLE TYPES BFT 100 | BFT 125 


f Spindle 
r yf 


44 


send for this book the 
| Ae io 


WATTS WARRANTY 
its your safeguard on 
machine tool purchase 


ITS FREE — 














BRITISH AND CONTINENTAL MACHINE TOOL SOLE AGENTS AND DISTRIBUTORS 


WILLIAM WATTS LIMITED 


CANAL STREET NOTTINGHAM TELEPHONE NOTTINGHAM 55502 
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the luxurious 
HANOVIA 
TURBOFLO heater 
employs PLASTEEL 
to enhance an 
elegantly functional 
3,O00O0w heater/cooler 














the strength of metal 
married to the beauty and durability of PVC 


The Hanovia Turboflo, shown above, 1s a typical example of the use made 
in the newest and most advanced designs of the latest metal finishing 
materials—wviny] plastic bonded to steel or aluminium. Named Plasteel and 
Plasminium, these new materials can be formed and deep drawn as easily 
as the basic metal and produce a finished article straight from the tools— 
saving the time and floor space taken for less modern finishing methods. 
In a basic range of attractive colours and designs, the plastic coating is also 
available in textured finishes such as wood and leather, and even in tartan 
effects. Plasteel and Plasminium are supplied in coils or flattened lengths 
ranging from 4” to 18” in width with metal thicknesses from 30 s.w.g. to 
18 s.w.g. Write for full details and samples of new Plasteel and Plasminium. 


J” WILLMOTT TAYLOR LIMITED 
Wharfdale Rd., Birmingham 11 Tel : Acocks Green 1186-7 


j = LA S M | N | U M London Agent : Samuel Mercer & Co. Eldon Street, E.C.2 
P L A sS T Lon t L Tel : Bishopsgate 5651 
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JE at 


FOR FASTER FASTENING IN apie 


Lid al 
BEFORE 


SHEET METAL ASSEMBLIES Pia | 


4 


CLINCHING 
Almost unlimited in its field of application, the MANOREL 
Riveting System is being used for an ever widenir 
of assembly operations in the Sheet Metal i 
Requiring only one operation by one operator SETTING 
working from one side of the material only, to set or or gs 
clench the rivet, it enables rivets to be set in positions 
inaccessible by other methods. THIS COULD BE THE 
ANSWER TO YOUR ASSEMBLY PROBLEMS. We will TUCKER 


gladly send you further details on request 


. ° 
trated: Clothing locker installation by Stee! Equipment Co. Ltd i} 


West Bromw ch, Sto ff 
RIVETS 


Geo. TUCKER "4 = oe ee) 


BIRMINGHAM 22b 


Phone: BiRchfields 48/1 (9 lines). Grams: Eyelets, Birmingham. Telex: 33480 
The trademark ‘POP 
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ROBERTSON 


in ENGLAND 


/f 








Ries oy, 


ea 


ry 


Photograph by courtesy of Richard Thomas ¢ 


Coil and Plate Weld Line for Stainless Steel built 
and installed by Robertsons at the Panteg Works 
of Richard Thomas and Baldwins Ltd. 


We also manufacture hot and cold rolling mills, 
pickling lines, flattening and shearing machines, 

slitting machines, straightening machines, 

wire drawing machines, tube making machinery, 
swaging machines and other metal working equipment. 


W. H. A. ROBERTSON & CO. LTD. 
BEDFORD + ENGLAND 


3S6W 
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STEEL SHEETS 


STRIP MILL COLD REDUCED 


STRIP MILL HOT ROLLED 
ALL GRADES AND QUALITIES 


ZINC COATED 
GALVANIZED FLAT & CORRUGATED 
LEADCOATED AND TINNED 


BLACK M.S. SECTIONS | 


ROUNDS 
FLATS ANGLES 
SQUARES HALF ROUNDS TEES 


MEDIUM & HEAVY M.S. PLATES 
SAMUEL MERCER & CO. 


STEEL STOCKHOLDERS. ESTABLISHED 1900 


ELDON STREET HOUSE ° ELDON STREET 
LONDON, E.C.2 


TELEPHONE: BISHOPSGATE 5651 


Warehouses : PADDINGTON NEW YARD, G.W.R., ALFRED ROAD, HARROW ROAD, W.2 
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MARSHALL RICHARDS 
precision rolling mills 


FOR LABORATORY, PILOT LINE, AND PRODUCTION 


2-HIGH AND 4-HIGH 
PINION GEAR DRIVE 
MARSHALL RICHARDS 


\ 


MARSHAL 


; oo Built under licence by MARSHALI 
MACHINE CO! a v RICHARDS from the designs of Fenn 


CROOK COUNTY DURHAM ; ENGLAND Manufacturing Co., Connecticut, U.S.A 


Hill 11! 
‘Ah; <a! wll HH 


_RI 


aw 
a 


PP 


FROM STOCK il 


Lie 
The following are available for immediate delivery IP 


from stock a <li] A 
STEEL SHEETS - PLATES - SECTIONS - BRIDGE l] 
RAILS - IRON & STEEL MERCHANT BARS 


BRIGHT DRAWN BARS - HOOPS AND | fi 


STRIPS ETC. 


Mild stee! p'ates in light gauges up 


HALL Bros 


(WEST BROMWICH) LTD. 


Eagle Works, Greets Green, West Bromwich 
Telephone: TIPTON 1611 (10 lines) 


LARGE STOCKS OF SUMMERS STEEL SHEETS [Eeaeemmmel 
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= . a 
at a 
fraction‘ 


see remarkable 
test figures 


-STRUCTURAL PLYMAX 
IT m or galy i 
od a struct 


dramatic reductior 


1 now 


S “—r f a oni 
We are exhibiting at the ENGINEERING MATERIALS 
& DESIGN EXHIBITION, November 13-18 


ve 
7 


STRUCTURAL 


O gueen Str reet Place, London, E.C.4. Telephone CENt rl 304 


! 

i 

: 

VENESTA PLYWOOD LIMITED, Vint: . 
~—J 
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and now 


A NEW 6 TON 


BACK-GEARED 


DIAL FEED 
WORCESTER 





*K Handles 3000 components an hour. 


% Price £387 ex-works, plus cost of 
jig-boring dial plate to your 
requirements. Back-geared press 
without dial-feed, £220 ex-works. 
Floor-stands available. 


Also still available: Standard 2, 3 & 6 ton Worcester 
Presses, as well as 6 ton large Daylight Press. 


We w oy y advise you upon the 
f Worcester Presses for 
OFFER She, Beh 
f possibile, sar sien al Geeenae 
to ee e 


lustrated price lists 


JONES & ATTWOOD LTD. 


Dept. W.3 


STOSRSNISSE Woneeeveneuere 


Telegrams : HEAT, Stourbridge. Telephones: Stourbr 5106-7-8 














Especially in the KITCHEN 
there’s nothing to touch 


a. 
‘-- 


Finish ---fos all these 


C 
< 


because what does touch it 
in the way of unavoidable spills or splashes, 
food or liquid, hot or cold, milk, acid, 














4 


ketime 


¢ 


does not stain it, cannot corrode it 
and can be removed immediately. 


Get in touch with the leading 
Vitreous Enamellers to the Trade 
THE RUSTLESS IRON CO. LTD. 
Trico Works, Keighley, Yorks. 


~N 

< 
S 
Lui 
> 





ee 


Te 
FULLER HORSEY 


SONS & CAS SELL 
10, LLOYDS AVENUE- LONDON -E.C.3. Phone ROYAL 486! 


Rathbone 
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STEEL ex : 
STOCKwe vs . 


MILD STEEL ROUNDS, SQUARES, 
. FLATS, R.S. CHANNELS, JOISTS, 
ANGLES AND TEES EQUAL AND 
GALVATITE UNEQUAL, HOOPS, CONVEX, 
Tic ha teltl iis laaeaenadl tc 
AND SHAFTING, 1000 TONS PLATES 
PLAIN AND FLOOR. 


> 





of tite | 
es Ly 


and 


BLACK SHEETS in 


HOT ROLLED STRIP MILL QUALITY. BY /} 
PRIMES AND MISCELLANEOUS. ie 1g — 
COLD REDUCED STRIP MILL ‘QUALITY. VY) 
PRIMES AND MISCELLANEOUS. : 


C.R.C.A.P.F. QUALITY 
GALVANIZED CORRUGATED SHEETS. 





GALVEN ES Assured consistence in quality. 
AND Easy to apply. Simple to obtain. 
STANNINES 1.6.1. Dyestusis Division Chemical. 
106, 110, Pampni ives full information. 
NS AND RTA c, opies available on request. 


~ RESTRAINERS 


IN ACID 
PICKLING 
FOR 
FERROUS 
aries 


imperial Chemical Industries Ltd London SW1 England 
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Press 


DOWN-TIME 
CUT from days 


to minutes... 


with this 
INTERCHANGEABLE 


TORC-PAC 


AIR CLUTCH INCLINABLES 


These new look inclinables have been designed around t! 
revolutionary TORC-PAC sealed-in-oil drive unit 

never requires adjustment. Clutch and brake maintenance 
is eliminated by the permanently adjusted sintered bronze 
friction plates. TORC-PAC drives are completely inter- 
changeable and replacement service units which are avail- 
able from stock can be fitted in less than an hour 


DRIVE UNIT GUARANTEED FOR 18 MONTHS 


MOTOR, FLYWHEEL AND CENTRALISED OIL LUBRICATI 
TORC-PAC DRIVE ENTIRELY 
WITHIN PRESS FRAME ECCENTRIC SHAFT DRIV 


WELDED STEEL FRAMES GIVE INCLINING ADJUSTMENT 
BIG VARIETY OF SIZES SINGLE SCREW 


MINIMUM FLOOR SPACE 22, 32, 4 


Vila a gaan suit y VECRERS 
MACHINE TOO cco. WELSH HARP, EDGWARE RD., LONDON, N.W.2. TEL: GLADSTONE 0033 


ALSO AT BIRMINGHAM —TEL: SPRINGFIELD 1134/5 - STOCKPORT—TEL: STOCKPORT 5241 - GLASGOW—TEL: MERRYLEE 2822 





Holding 
your metals 


No need to use valuable space when 
Wilbraham & Smith keep the largest variety 


of metals in stock and ready for delivery 


STEEL SHEETS FOR ALL USES 

COLD REDUCED BRIGHT AND 

HOT ROLLED IN ALL GRADES 

BLACK AND GALVANIZED ° GALVATITE 
SPELTAFAST, ZINC PROTECTED 
LEADCOATED— TERNECOATED 

BLUE PLANISHED-—-STAINLESS STEEL 

PLATES HEAVY AND MEDIUM 

TINPLATES ALL GRADES OF TINNING 

TINNED STEEL SHEETS 

TERNEPLATES—-BLACKPLATES 

COPPER & BRASS SHEETS, STRIP, TUBES 

RODS, WIRE, SECTIONS, INGOTS 

PHOSPHORBRONZE & GUNMETAL 

TIN INGOT, STRIP, GRANULATED 

MONEL METAL - ALUMINIUM & 
ALLOYS SHEETS, TUBES 

WIRE AND SECTIONS - ZINC SHEETS 

STEEL WIRE BRIGHT, ANNEALED, TINNED 
COPPERED, GALVANIZED, WELDING, ETC 

COILS, STRAIGHT LENGTHS -. STEEL BARS 
ROUNDS, FLATS, ANGLES, BLACK & BRIGHT 


WILBRAHAM & SMITH LTD. 


260 GRAY'S INN ROAD. LONDON, W.<¢ 
Telegrams: ““METINGEN, KINCROSS, LONDON 
Telephone: TERMINUS 6400 (12 


SHEET METAL iNDUSTRIES 
October 1961 




















& BRONX Slitting and Cut-to-Length Lines can be built 
e up from standard units or designed specially to meet 
ad ; your requirements 

This robust equipment provides efficiency and accuracy 
with the minimum capital expenditure. 

Illustrated is a Cut-to-Length Line designed to deal with 
10-ton Coils in all qualities of steel up to 72” x 10 gauge 
The Leveller will handle steel down to 26 gauge 


SHEETS upto72 xz 


We have the experience for you to use! 


X ENGINEERING CO. LTD., LYE, WORCESTERSHIRE, ENGLAND 


4 


BRONX 


THE BRON 
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All types of press work 
up to 150 tons—any metal 


Deep draw work 


a speciality 


Also milling, drilling, 
capstans and 


assemblies 


SAMPLE FROM: 


| Locker INDUSTRIES (SALES) LTD. 
¥ 


PERFORATED METALS DIVISION 


WARRINGTON, 4, ENGLAND 
Te Warrington 34111(10 line I x 762508 
lun H 
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Whether you solder to 


a) keep things IN...... 
4 «6 } ; 








success 
is certain 


° ey Protection through 
with the ages ... 4 


Midway through the 16th Century sa 


4 | Pi ‘ 

z the arrival of what might be called er 
, — moniai Gress uniform Ornamentalls 

i¢ ! fluted armour gave way to the splendour 
‘Ois) oy of the Decorative Period, when the p« ed 
—< y . upert y etched and 





teel surfaces wer 
d in most intricate desig! 

id and Silver inlays were frequent 
You can’t go wrong with y used to add to the magnificence of armour 
2 se — On of this time, in itself perhaps of less value 

FLUXITE. Every engin- as a safeguard to ccmbat than as ar 

eer and mechanic on- Ae - fh 7 attraction Of parade or pageant. O1 

. ™ —_— Ma & « occasions, helmet almost grotesque 
‘ ‘ their size and form, were often surmounted 


fronted with a soldering 
as with elaborate crests and arms 
job knows FLUXITE Is 


che fax thet sever tet ms j SHIMWELL & C? LTP 


him down. FLUXITE’S 


} 
53 ' 
great popularity is proof oe NDO 
Pe » 3 7 yy 
iis ; BRAND 
: 
2 , 


positive of its qualities 





STEEL SHEETS—TINNED OR LEAD- 
he COATED BY THE HOT-DIPPED PROCESS 
FLUXITE LTD FOR ENDURING PROTECTION AGAINST 
BERMONDSEY STREET *- LONDON S.E.! * HOP 2632 —— 
yen = He P2052 WELLINGTON RD., LEYTON, LONDON, €E.10 
Telephone: LEY 2281/3 
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Meeting your needs in STEEL SHEET - TINPLATE - BLACKPLATE 


Large stocks of John Summers hot 
rolled and continuous mill cold reduced steel, 
in all qualities. FULL FINISH/E.D.D. and 


guaranteed vitreous enamelling grades. 


ON AIR MINISTRY LIST 
OF APPROVED SUPPLIERS AND 
AIR NAVIGATION REGULATIONS 


Stock material re-sheared to 8ft. long 

by }° thick, and thinner 

Circles are supplied up to 40 in. dia. by 14G 
and thinner. Write for our useful 
brochure : ‘King’s Vade-Mecum’ 1959 
edition, a complete gauge table and 

synopsis of materials supplied. 

Contact our Head Office at :— 


y gouge redimensioning 


PARK STREET - BULL RING - BIRMINGHAM, 5 


WILLIAM KING LTD phone MiDiand 4044 (4 lines 


or SANDWELL WORKS - WALSALL STREET - WEST BROMWICH 
‘phone WEST BROMWICH 2401 (2 lines 
5. C. Worley, Principe LONDON OFFICE : 39 Victoria Street, $.W.1. "phone ABBey 6873 


(Formerly Edmund Rou 





Select the right product for drawing 


PRESSOLINE lubricating paste for medium 
and deep drawing 


DRAWELL No. 2 oil for medium press work 
are catered for by the various Fletcher plus easy degreasing. 


Miller paste, oil and soluble lubricants. DRAWLENE for drawing steel bars — gives 
improved finish and die life 


DRAWLEX for cold drawing of steel tubes 
sample of any of the media named. reducing stresses and chatter. 


Most drawing and presswork operations 


We will be pleased to submit a testing 


DRAWSOL wire drawing paste used neat for 
dry drawing or emulsified for wet lubrication. 


ei. 
FLETCHER MILLER ; drawing lubricants 


FLETCHER MILLER LTD., ALMA MILLS, HYDE, CHESHIRE. 
Telephone: HYDE 347! (5 Lines) Telegrams : EMULSION, HYDE 
Also at LONDON, WEST BROMWICH, NEWCASTLE-ON-TYNE, CARDIFF, GLASGOW AND BELFAST 





‘ 
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Tr pecial Steel t r sis Con nin s the name implies well balanced 
Vanadiun and other Alloys has 


proportions 
now been corporated in the manufacture of Guillotine Shear Blades 


Blades have been tried and found very satisfactory 

several of the largest manufacturers of Silicon Alloy 

Armature Sheets, Thin Stainless S'eets, Motor Car 

Sheets and “Alphasil’’ Quality Core Plate and 

r Steel Sheets, and although the cost of the Blades, 

y t the special analysis, is higher in the first 

Sole manufacturers o Nv. : nce, nevertheless owing to the sterling perform- 
Seeel and Makers ; ance of the Blades and long life between regrinds, 
ad Biedexs for been found tc be a most economical 


hey have 


proposition. 


WATSON, SAVILLE & CO. LTD 22072 pyrene reine 


BRUCE STEEL WORKS - SHEFFIELD 3) «3 \.-sineic cctcciaty ccsonecs 


Phone: SHEFFIELD 20266-7 (P.B.X.) Grams: SAVICO, SHEFFIELD 3 





4 Rovoluli = Speetog 
Pee ~ SUPER FLAT CLAMP 


iT WILL PAY YOU TO CONSULT THE CLAMPING SPECIALISTS 
WwiTH 
UNIVERSAL 


Speed Tools L242 


VEREKER HOUSE , GRESSE ST., LONDON W.). Museum 1039/1099, i Oren Coes 
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FLAT THINGS 
BECOME BENT 
TUINGS 
/ 


/ 
{WHIP PEDOLT BY) 


VOALIZGER MOQ 


“~ 
WHICH ARE PUT 
IM AND OT OF 


OTHER THINGS 
BY MANY UDALUISERS « © o 


Wars 4s 


0 
4 


gaw MATERIAL 
(weay Kore & RUMMY / 


FLAT THINGS | 
mevee ev / 


ky 
— 
—> 
= 


fal L SEEING 
Maat Eve 


LIGHT Fog MAGIC 
EYE TO SEE wim 


ak | 
Vw 

personnel 
prefer Udal Pity 
about that last word, 
we were getting quite 
Still, you 


Press shop 


1lliterative 
cant leave Udal out 
of any discussion on 
iutomation 
We simply devour prob- 
lems of mechanisation 
and efficiency—big or 
small. Grabbing the 
nearest stumbling block 
we proceed to turn it 
into a paragon of utility 
We Udalise it (ha!) 
Taking a bold step for- 
ward with both feet 
firmly on the ground is 
only one example from 
ur repertoire of auto- 
mative acrobatics. Why 
not call us in and see 
can do in 
? 


what we 


your factory 


UWdalisation 


J.P. Udal Ltd., Interlock Works, Court Road, 


Birmingham 12 


74 


Cal: 


3114 8 


eee 2a, 


*e 


si. ® 


AH. “., 
VILKES* 


< S\ 


= 
oe" "es 


e 
a” 


*‘ALCOSA’ 


PRODUCTS INCLUDE:- 


ALCOSA SOLDERING EQUIPMENT Blo brazing 


Designed and manufactured by equipment, gas 
specialists with over 40 years’ ex- and oil burners 
ience in heat treatment ALCOSA fans fur 

ng ee tt ensures the fT Oe 
efficiency and economy in portable fc 
>p2ration The ALCOSA range soldering an 
covers every soidering requirement tinsm th equit 

and is used by che leading aircraft 

ment, etc 


shipbuilding and engineering firms 


wers, 


naces, 


rges 


WEE 


, ce aE > 


P= 
a 


A. H. WILKES & CO. 


SUBSIDIARY OF WILLIAM ALLDAY & CO. LTD 


ALCOSA” WORKS, STOURPORT-ON. SEVERN woarcs 
YADALL *, Stourport 


E.2 Te Addiscombe 116 


Heod Office 
Telephone 
London Office: 158 Bircho 


Stourport 1311-4 Telegrams 


ger Rd.. S. Norwood 
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CRUICKSHANK PENNSALT DRAWCOTES 


DRY FILM LUBRICATION FOR DEEP DRAWING GIVES THESE BENEFITS :- 
Press Output 4. Better sbricatior ermitting 
ase and oil from the press 5 atti benap a ‘ 


6. Ren 
7 Ee 


DESK No. 01 


R. CRUICKSHANK LIMITED 


[Gusiny) & CAMDEN STREET - BIRMINGHAM 1 





9 E R RYS of WOLVERHAMPTON 


STEEL SHEET STOCKHOLDERS AND SHEARERS 


RECOGNISED STOCKHOLDERS OF 


SUMMERS STEEL SHEETS 


a SUPPLIERS OF BLANKS AND STRIP 


STEEL 


*c” HOWARD E. PERRY & CO. LTD. 


SERVICE 
wy Established 1881 


96 HORSELEY FIELD * WOLVERHAMPTON 


Phone: WOLVERHAMPTON 24021 (3 lines) 
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you cut conts wt» GROSLAND 


BLANK AND PIERCE DIES 


* They're up to 88% cheaper than orthodox tools * They have super-hard steel cutting edges set in 
densified laminated material of high tension 
* They save up to 96% bench time compared with streneth 
hand methods for short to medium non-repetitive ; 
runs * They blank and pierce in one operation 
* They're suitable for steel, non-ferrous and non- * They give clean, even results 
metallic materials * They’re cheap to maintain and modify 


Theae are facts -Prowethem® yourFoft! 
Write for fully descriptive literature to:— William Crosland l:d) 








BIREDBURY - Nr. STOCKPORT ~- Telephone: WOODLEY 2621/2 
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PR WF 


FER ARE 





LIGHT ALLOY 





ATMOSPHERE ANNEALING 
FURNACES WITH 
Sa 


o 


CHARGING MACHINES 





CUMBRIA 


HOUSE 


GOLOTHORN 


HILL 


WOLVERHAMPTON 


| 

















REMEMBER 








Tee 
say 
taF 


can be 
the answer 


rpose machines designed 
} 1 built to increase your productive 


acity and/or reduce labour costs. 
er een a 
automation 


design 


J. SIMPSON & SOW (ENGINEERS) LTD. 
MORETON WORKS, 

ROUND GREEN, 

LUTON, 

BEDS. 
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SERVICE 


& co. LTO. 


ST. MARKS STREET, WOLVERHAMPTON. Grams Attention W'ton 


MANCHESTER ROAD, MOSSLEY 
NDER-LYNE le Mossley 482 
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Our Guillotines of this design 
are proving extremely popular 
and they have many advantages 


over mechanical and other types of 


hydraulic guillotines We our- 
selves continue to manufacture 
mechanical guillotines and can 
therefore recommend them when 
our customers’ needs are met 
more adequately by that type of 
drive. For the great majority of 





applications, however, the hydrau- 
lic machine is to be preferred 


These machines are available 
from } to I in. capacity in widths 
of from 6 to 12 ft., also 4 ft. wide 
$ to } in. thickness. 18 in. gaps 
are standard 

The main frames are of rigid 
all-welded construction, adequately 
stiffened round the gaps The 
upper knife beam, also of welded 
steel, pivots about large anti 
friction trunnions, larger machines 
having the clearance to the blades 
adjusted at these trunnions 

Hydraulic equipment is of a 
specially reliable type with very 
long life and the whole of tt 
arranged as a packaged unit for 
ease of maintenance and reduction 
in length of pipe runs A relief 
valve is provided to ensure that 
the machine is not overloaded 
The control allows the top beam 
to be returned to top stroke at any 
time, so that a longer stroke than 
necessary need not be taken, this 
allowing faster production times 

Automatic clamping by = hv- 
draulic jacks is employed ensuring 
the most accurate work The 
plate is released immediately the 


a 
ie 


cutting stroke is completed To 
assist in accurate and fast setting 
of the plate, our Shadow Line 
Cutting Indicator is fitted a 
standard equipment 

We welcome enquiries for these 
machines and should also be glad 
to send at your request a fully 
booklet 


illustrated giving full 


details 


SCOTMISH 


MACHINE TOOL 
CORPORATION LTD. 


17 Lynedoch Cresc., Glasgow, C.3 
——DOUGLAS 6586 /9— 


Lion House, Red Lion Street, 
Richmond, Surrey 
RICHMOND 7667/9 

256 Moseley Road, Birmingham, 12 
CALTHORPE 2541 
The Bui'ding Centre, Brunswick Ter., Leeds, 2 
LEEDS 25250 
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“¢  but STEE 
CHEAPER 


and I’ve been saying so for year 


hat why | go to CASHMORES 
Accredited Sheet Stockholders of 
Company of Wales Li 
Ine production resource 
behind them 
Cashmore hold comprehens 

vid reduced and hot rolled st 
their up-to-date shearing fi 
modern cut-up lines for coils 
es | want-—and qu 


large StOCKS 


production 


SERVICE 


CASHMORE LIMITED 


GREAT BRIDGE - TIPTON - STAFFS. ° NEWPORT - MON. 


Telephone: TiPton 2181 7 Telephone: 66941 6 
London Office: Artillery Mansions, 75 Victoria Street, | Telephone: ABBey 4556 7 8 


SM IC /6493 





HOT AND COLD ROLLING MILLS 
ROLLS FOR HOT AND COLD ROLLING 
ROLL LATHE 
HOT AND COLD SHEARS 
HOT SAWS AND REELERS 
STEELWORKS PLANT AND AUXILIARIES 











THE BRIGHTSIDE FOUNDRY & ENGINEERING CO. LTD. 


G.P.O. Box 118 SHEFFIELD 1 


6S.64 


SHEET METAL INDUSTRIES 
October 1961 








WE Suldids At 


sneer | metal] WORK: 


In meeting our customers’ needs we produce an amazing variety of 


items. Some of the sizes and designs have to be seen to be believed. 
Whatever your problems in sheet metal we can solve them. We 
undertake work of all descriptions in light sheet metal up to j{in., 
light fabrications in sheet metal angle iron, etc., and tubular metal 


work in material up to 2in. diameter. 


BIRTLEY TINPLATE WORKS 


* We shall be happy to receive your enquiries 


C.W.S LTD., BIRTLEY, Go. DURHAM 
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COLD ROLLED STEEL STRIP 


in coils and straight lengths 


All widths 


over 
Tempers and Finishes :— 
Unannealed: Fully Hard, 
Bright cr Blue Annealed: 


Annealed and Re-rolled: 
Electro Galvanised Strip 


ALSO TUNE STRIP ; HIGH TENSILE STRAPPING 


Castle Works, Cardiff. Tel 


to 0-064” 
to 0-128” 


to 0-080” 


X 0-008 
incl. X 0-008 
incl. X 0-008 


4” to under 4 
4” to 15 


15” to 20 


3-Hard and Medium Hard. Bright only. 
Ordinary Soft, Dead Soft and 

Deep Drawing qualities. 

To intermediate tempers as specified 

6” to 18” X -008 to -036". Widths 
narrower than 6 t 


can only be supplied 


with edges sheared after galvanising 


. PACKING CASE HOOPS. AND 


CABLE TAPE, IN BRIGHT OR BLUED FINISH 


> > 


Cardiff 33033 


Grams: Nettlefolds, € ardiff. Telex. Telex: 








SOUTH WALES 


GUEST KEEN & NETTLEFOLDS 
(SOUTH WALES) LTD 


49-316 
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a <e (ania 


i La CHINE 


sritisH Butt By WECKER S 


McKAYMATIC DIE SHEAR LINES _ uncoil, P er cards enable automatic programming for 
level and cut to any length upwards of 9” in a con- different quantities of varying lengths. Very 
tinuous Operation. Cutting is effected by a flying con ees design with no pit—overall length of 
shear synchronized with the material speed, pre- basic 48" line including coil holder is only 21 feet. 
cluding any strip damage. Sheet lengths and Save by using coiled material which is cheaper than 
quantities are push button preselected, stopping the sheet. Remember, special lengths do not involve 
line being unnecessary when changing length extra cost and waste is reduced to the minimum, 


INDISPENSABLE FOR STOCKHOLDERS AND LARGE USERS 


ROCKWELL 


& ACHINE TOOL mame WELSH HARP, EDGWARE RD., LONDON, N.W.2. TEL: GLADSTONE 0035 


For further particulars write or telephone TODAY 


ALSO AT BIRMINGHAM —TEL: SPRINGFIELD 1134/5 - STOCKPORT—TEL: STOCKPORT 5241 - GLASGOW—TEL: MERRYLEE 2822 


MK 6 
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Patented British Federal hydraulically operated Clincl 
Fixture for clinching outer to inner panel of auto- 
mobile door 


WELDING 
AUTOMATION 
CONTROL 


Specialists in complete design and manufacture @ Special Purpose Jigs and Fixtures 
of all types of standard and special purpose @ Press Tools and Dies 
resistance welding equipment from | KVA to @ Electronic Controls 
1500 KVA or greater, and including fully @ Tube Mills 


and Welding Equipn 


automatic conveyor and hopper fed lines for @ Cycle Rim Forming 
requirements in the auto- @ Automatic Arc Welding Machines 


mobile, aircraft, steel, drum and wire industrics @ ‘UNIFLEX’ Kickless Welding Cables 


high production 


and all branches of engineering 


Photography by British 
equipped—and available 





BRITISH FEDERAL WELDER & MACHINE CO. LTD. 
CASTLE MILL WORKS, DUDLEY, WCORCS. 
TELEPHONE DUDLEY 5470! 
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REDUCE set-up TIMES 


with the improved 


a_i: 
SU er 


SLIDE FEED 


EASE OF ADJUSTMENT MACHINED PAD 
No connecting rod adjustments ON SIDE BRACKET 


required when changing for alignment with die. 


feed lengths 

SIMPLE ADJUSTMENT 
SVEMETEICAL SESIN FOR STOCK THICKNESS 
Feed bloc I! 
¢ e. nha a rear stop oo - . 
' Model Max Max Max 
oss No Width | Length Stock 

of of Thickness 


FEED-LENGTH INDICATOR a Sate 


Attached to feed bod\ llows quick a ’ . = 
check of he d length. Eccentric > F-68A 6 84 i 
1S ange id scr 5 tach ype indicator SF-99A 9 94 \” 


ints t frome 


ROCKWE LL 


1 MACHINE TOOL ae WELSH HARP, EDGWARE RD., LONDON, N.W.2. TEL: GLADSTONE 0033 


For further particulars write or telephone TODAY 


ALSO AT BIRMINGHAM—TEL: SPRINGFIELD 1134/5 - STOCKPORT—TEL: STOCKPORT 5241 - GLASGOW—TEL: MERRYLEE 2822 
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Industry“demands... Stainless 
Steel 


. a 
a7 
—= - 


“lr 


Stainless ui Steel 


in all forms and finishes 


SHEET - STRIP - BAR - WtRE 
SECTIONS - TUBE - FASTENINGS 


PADLEY & VENABLES sm. 


SUPREX WORKS - MIDDLEMORE LANE WEST - ALDRIDGE Nr WALSALL Phone: ALDRIDGE 52831 
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See 
PROMEGAM 
in action 


Your own eyes will convince you of the 
speed and Promecam 
hydraulic press brake. Just ask our demon- 
Stration van to call. It carries the 25-ton 
ready to go into action; a highly 
qualified technician will put it through its 
paces for you. This service is entirely free 
Fill in the coupon, drop us a line, o1 
telephone, and we will arrange a visit to 


accuracy of the 


press 


suit you 





PROMECAM HYDRAULIC 
PRESS BRAKES 


Sole distributors and 'icensees for the United Kingdom 


Ps The PRESS ¢ SHEAR 
‘ Machinery Go Lid 


PRESACT 


172-178 VICTORIA ROAD 


Birmingham Showroom: 1075 Kingsbury Road, Birmingham, 24 
Telephone: CASTLE BROMWICH 3781. 

Telex: Elgatoo!l London 

Sole Scottish Agents 

Angus & Crichton (Sales) Ltd., 7 Midland Street, Glasgow, C.1 
Telephone: City 4560 
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SPECIAL FEATURES 
* Available in 10 sizes: 25 to 400 ton capacity 
* Rapid and accurate tool setting 


Up-stroking bending beam with infinitely 
variable stroke adjustment 


Fully protected against incorrect operation 


by electro-magnetic safety devices 


A full range of Promecam standard tools 
are available ex-stock and are interchange- 
able on all models 


EARLY DELIVERY 


NAME 
COMPANY 
ADDRESS 


T&L. 
WE ARE INTERESTED] IN 





ore con reocess 


ese me 


Photograph by courtesy of Empire-Reeve 


The principle of gas alloying has been understood and 
accepted by metallurgists for several years—but now the LEE 
WILSON OPEN COIL PROCESS makes this a commercial 
proposition. 

Now it is possible to remove carbon at the annealing operation, 
enamelling sheets that require but a single coat of enamel can 
be made from regular rimmed steel sheet. By removing carbon 
and nitrogen, economic and high quality non-aging rimmed 
steels can now be made. 

This is a revolutionary step in steel processing which you can 
learn more about by contacting :— 


This process is being accepted by the 
world’s steelmakers. Plants are being 
installed in different parts of the world 
including Japan, Europe, U.S.A. and 
Canada. 30 plants have been ordered, 
many of which are in production. 


THE INCANDESCENT HEAT COMPANY LIMITED, Smethwick, E 
tt Lee Wilson OPEN COIL PROCESS 
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CLUES ACROSS 


New 
Perspective 


These puzzles with their play on words are 
nothing to the puzzle faced by the writer of 


the comments. 


Under such a heading should he say—just as 

though this were an ordinary advertisement 30 

instead of a mutual doodle between friends = sgt rah. 
and friends-to-be—that from the one point is 


, ; . CLUES Dow 
of view you need this and that—and looking at - 


Towe 


it from another, you get it, together with very 


! 
2 
3 
4 


good value for what you pay ? 

No, we have invited you to exercise your 
intelligence with our modest crossword—we 
will not insult it by using such an ordinary 
formula, for—dammit—you already know 
what we’re trying to advertise anyway. 

BROAD STREET CHAMBERS, BIRMINGHAM, | Midland 2706 
8 GOUGH SQUARE, FLEET ST., LONDON, E.C.4 . Fleet St. 3010 


RIJTLAND ROAD, SHEFFIELD, 3 Sheffield 2215! 
267 ROYAL EXCHANGE, MANCHESTER, 2 Deansgate 748 


LANCASHIRE AND CORBY 
STEEL MANUFACTURING CO., LTD. 
CORBY 


known by many as — 


‘Lancs & Corby’ 





ial 


PRESS... 12 TONS— 
FOR LESS— wm for only £235 


: 


ro Zero to 12 tons at the touch of the foot. Think of the work 
you could do with a Press that delivers 12 tons Pressure ona 
12” x 12” worktable. There’s ample room too for the project you 
have in mind if it can be encompassed within the 12” Daylight 
and 12" Throat available. Speedy too, with it’s 6’ stroke, 4 sec- 
onds down and 3 seconds return with both hands free to handle 
the work. Compact in size and weighs only 10; cwts. 


PILOT WORKS LTD. 


Manchester Road, Bolton. Tel: Bolton 23231. London Office: 3 Southampton Place, W.C.1. Tel: CHAncery 5130 
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ANNOUNCING A SPECIAL SERVICE FOR 
CONSUMERS OF MILD STEEL SHEETS 


t- ‘ » " 


— 


= 
> 
< 
> 
< 


> 
> 


; 18 Economy 


> = z z 
— =z 
7 eA oa 
=s@Accuracy = 
ae << 
> __ 


> —_— 
-_ 


=~ >= 
<— “ — 
=@ Service = 
<_<" z < Ss 


= z 


F @Processing Programme 
1S uetiy chaots Renge Widths Longiie 


Hot Rolled Drawing Quality, 
Flattened 


Cold Reduced Drawing 
Quality, Flattened 
(Dry or Oiled) 
a ed 

Flattened 


a ‘yu Continuous 
Galvanised Corl) 


3 MURRAY ST., MANCHESTER 4 
Telephone: CENtral 6911 (3 lines) 
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There is no point in taking on a dozen competing firms 
all pushing different pieces of finishing equipment. A 
mass of staff-consuming detail is involved tending to 
obscure the overall picture of acompl-te finishing system. 
That is why many manufacturers with large-scale 
finishing problems have now scrapped the old piecemeal 
approach to product finishing. Instead they delegate 
the whole responsibility to a single specialist organisation 
with no axes to grind—Lysaght-DeVilbiss. 
Thisorganisation designs, manufactures and installs com- 
plete product finishing systems from metal pre-treatment 
fina] stoving. With their horizon. broadened and skill 
refined by over fifty years of specialisation, Lysaght- 
DeVilbiss can offer unbiased advice on the surface coating 
system best suited to your product, 


LYSAGHT-DeVILBISS 


complete product 
finishing systems 


Gladiator, 
Capitol Museum, 
Rome 
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AT THEY SAY ABOUT 


‘Spire 


at FRIGIDAIRE 


= “Tt pays to consult the 


S pire Fasten ing Spe cialists 
= at the design stage 
= of a new product.... 


= —we do!’ 


When demand is heavy, 

every effort must be made to speed up 
produc tion—and Spire Speed 
Fasteners will enable you to cut 

down your assembly time. 

The Spire Representative is a fastening 
specialist and a talk with him in the 
early days of a design will 
subsequently ensure maximum output, 
and, at the same time, substantially 
reduce your production costs. 


land Row, St. James's, London, 8.W.1 


SIMMONDS AEROCESSORIES LTD ie en : a na: WikTished 9100 
A MEMBER OF THE FIRTH CLEVELAND GROUP FQ 
cac 638 
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25 x23 «102 
Processor levelier 
x ly 


1% x 36° Pressure regulating 


roller leveller, with four banks of 


back-up rolls for levelling aluminium 
foil 


= 





3; « 3f x 60° Pressure regulating 


-roller levelter with pinch rolls 


Three heavy piate levellers 











capabie of levelling plate 12ft wide 
by 2 inches thick being built at 
the company's works 







ME HEAD WRIGHTSON 
~ 





] 
AF 3 


x 1} «54 Pressure regulating 


‘roller levelier 
45 x45 «84 
backed up roller leveller 








FOR ROUGH, PROCESS 
OR PRECISION 


FLATTENING 


Nt eee rd eee ee 





| ALLE ELLE ALONE 1a 3 


A heavy plate levelier in action at a 
J 
Shipyard handling plate up to 12’ wide 


and 2° thick 


CALL IN | : 
HEAD WRIGHTSON 
With over 20 years experience in this field 

Head Wrightson supply roller levellers to meet the special _ 

needs of their customers in all parts of the world 

Designs are available for backed up levellers 

of the 7, 11 or 17 roll type capable of handling 


sheet, strip and plate ranging from aluminium 


foil up to 2” thick steel plate. 


Roller Leveller designs to suit new and 
unusual applications are prepared with the 3 
collaboration of the Head Wrightson Research 


and Development Division. 


Write for our brochure describing in detail the 





many types of machines manufactured 
24° x 25° « 54 Pressure regulating 3 


roller levetler 


¥ 


THE HEAD WRIGHTSON MACHINE CO. LTD. 


COMMERCIAL STREET, MIDDLESBROUGH 


LONDON ' JOHANNESBURG - SYDNEY - CALCUTTA 


Psolmwe 


2 





>. 


Processor leveller 


\ 
25 x25 x 102 | 


1g « 1g « 36° Pressure regulating 
roliér leveller, with four banks of 


back-up rolls for levelling aluminium 
toil 





Sine 





35° « 3$ x 60° Pressure regulating 
roller teveller with pinch rolls 





Three heavy plate levellers 
capable of levelling plate 12ft wide 
by 2 inches thick being built at 

g the company's works 





1} « 1} «54 Pressure regulating 


roller levelier 


44°45 «84 
backed up roller leveller 














A heavy plate levelier in action at a 


shipyard handling plate up to 12° wide 
and 2° thick 





2} x 24 x 54° Pressure regulating 


roller leveller 


FOR ROUGH, PROCESS 
OR PRECISION 


FLATTENING _— 


OMENS FRI 





THE 





CALL IN 

HEAD WRIGHTSON 
With over 20 years experience in this field 

Head Wrightson supply roller levellers to meet the special 

needs of their customers in all parts of the world 

Designs are available for backed up levellers 

of the 7, 11 or 17 roll type capable of handling 


sheet, strip and plate ranging from aluminium 


foil up to 2” thick steel plate. 


Roller Leveller designs to suit new and 
unusual applications are prepared with the 
collaboration of the Head Wrightson Research 


and Development Division. 


Write for our brochure describing in detail the 


many types of machines manufactured 


HEAD WRIGHTSON MACHINE CO. LTD. 
COMMERCIAL STREET, MIDDLESBROUGH 


LONDON ' JOHANNESBURG .:. SYDNEY - CALCUTTA 


Part of the battery of 16 Raskin 

R4 50-ton adjustable stroke presses 

installed by G. A. Harvey & Co. 
(London) Ltd. 


Sole Agents for Great Britain | ae r 


SONS AND COMPANY LIMITED 


Sunbeam Road, Bell Street, Stanningley, 
London, N.W.10 West Bromwich, Staffs. Nr. Leeds 
rel: Elgar 7222 Tel: West Bromwich 2634 rel: Pudsey 2241 
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STEEL 


Strip mill Hot rolled, 
Cold reduced 
Continuously galvanised 
and Electro-zinc coated 
Steel sheets and coils 


Cold rolled steel strip 
in all tempers 
and finishes 


Strip mill and plate 
mill M.S. plates 


Re-rolled M.S. 
sections 


Oo .s 


STELVETITE 


plastic bonded to stee! sheet 


The largest stocks in 
Southern England in 
ten colours—special 
colours and finishes 
to order. Prompt 
deliveries at 


MILL PRICES CHERTSEY 
(not CHE) 


GRADES METALS LIMITED HANWORTH LANE. CHERTSEY. SURREY Telegrams Gradesmet Chertsey 





PRESSING FOR PRODUCTION 


The pressing assembly as 

produced by HOOVER Ltd for 

their KEYMATIC Washing Machine 
in their Merthyr Tydfil Press Shop 
illustrated on the opposite page 





THE APPLIANCE FIELD 


The preference of so many of the busiest n anufacturers in the appliance 


industries for Wilkins & Mitchell Power Presses, especially in their 


most 


recentinstallations, is based on their need for r productivity. Through 


out the world, users have learned to dependability and 


built-in reserves of Wilkins & Mitchell Pre es the complete 


»>pre hop 


or the single press. Why no isult uS on your press requirements ? 


a 


tie 


WILKINS & MITCHELL PRESSES (150 to 350 ton 


WILKINS & MITCHELLL 





The 
sreatest variety 


of COATED SHEETS 


Richard Thomas & Baldwins, 


RTB hot-dipped and electrol 
renowned; so are RTB heavil 

wide range of applications 

utensils 

RTB ‘Speltafast’ galvanize 

and coiled strip, made in ti 

its kind, retain their tight coating of zinc 


ands up to pressing and forming without f 
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SERVICE IN THE BEST SENSE 


N the general order of things some produce, 

some sell and some buy, and it is this last 
category that should be the most important 
The needs of the buyer must be the main 
objective of the producers, as without recog 
nition of this prime factor the seller has a 
difficult task. Again, in the general order of 
things, some producers sell direct to customers, 
and some through a third party, the latter being 
the usual method 

In the iron and steel industry, however, the 
practice has been to use both methods; it 1 
possible to purchase direct from the producer 
if the quantities are large enough, or through 
the iron and steel stockholders. Over the 
years the stockholder has become an increasingly 
important link in the industry’s marketing chain 
and certainly his difficulties, in spite of the 
rapidly disappearing steel shortage, have in- 
creased rather than diminished, particularly as 
the range of products requiring to be sold 
increases. New types of steels, the introduction 
of pre-coated materials, and the need to take 
advantage of the availability of steel in the 
form of wide coil, are changing the pattern of 
stockholding, such that many stockholders have 
either installed or are planning to instal modern 
equipment for the handling and processing of 
this latter product. In the best sense this 1s 
good sense. 

Because of the importance of this subject, 
elsewhere in this issue we publish comment on 
the present role and status of the stockholder, 
and in addition, brief descriptions are given 
of two typical stockholding organizations, 


ne in the north of England and one in the 
As a further indication of the importance 
availability of wide coil the 
Institute of Sheet Metal Engineering, at its 
conference in November, is devoting 

technical sessions to the handling 
processing, etc., of this product, and one of 


nth 
outn 


attached to the 


autumn 


+ sf 


» papers in the session will be presented 
stockholder 


tee] 
t i 


ee 

Although always a tendency for a 
customer to resent the presence (and profits 
of the “‘middle man’’, there could be few who 
would deny that he has a real part to play in 
speeding the general process of buying and 
selling and no really practicable alternative has 
been put forward 


there i 


mer 


evel 


; 


It is, of course, possible to add to the cost o 

a product without adding to its value by 

inserting a number of additional and possibly 

superfluous agents between primary producers 

and customer, but this is not a charge that can 

be levelled at the steel stockholders who also 
le “‘service’’ in many ways 


provide 


For example, stockholders in the past have 
acted as a valued buffering agent in reducing the 
of wild swings in supply and demand, 
one of the services they provide which has not 
always been fully appreciated by either customer 
or rolling mill, and there is no doubt that in the 
future they will be playing an even more im 
portant part in making it possible for the user 
of flat-rolled products to obtain exactly what 
1e wants when he needs it. This indeed 1s 
service in the best sense! 


wnact 
impact 





STOCKHOLDING 


A Comment on the Present Role and Status 


of the Tron and Steel Stockholder 


in 








WHY STOCKHOLDERS ? 
By L. C. SALTER’ 


M* company is conducting its own advertising 
é in support of the National Association of Iron 
and Steel Stockholders’ campaign aimed at making 
industry aware of the service the stockholders 
provide. 

Such a step may well provoke the question—why 
should a large steel company encourage people 
who use steel to buy it from stockholders? That 
seems a reasonable question when, superficially, 
every sale through a stockholder appears to reduce 
the steelmaker’s profit margin. Were the matter 
simply a question of profit margins, the stock- 
holders’ value to the steel industry, and its 
customers, could be a matter for debate, but there 
are considerations other than profit which make 
stockholders invaluable to all concerned with steel, 
whether as makers or purchasers 

But before going on to enlarge on those considera- 
tions I must emphasize that what I write is based 
enurely on my company’s attitude as steel sheet 
manufacturers. I am not writing about steel stock- 
holders generally. My observations are from the 
viewpoint of the sheet side of the steel industry only. 

Why do steel-sheet companies have stockholders ? 
The answer is because we consider them to be 
essential, indeed vital, links in a chain of distribu- 
non. 

From a company’s point of view one of the 
stockholder’s great virtues is that he enables the 
company to spread its products geographically at 


*John Summers and Sons Ltd 
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The stockholder has always played an important part in the iron 
and steel industry in this country and the availability of steel in 
the form cf wide coil has increased this importance. 
give an impression of the stockholders’ place in the industry from 
the point of view of a steel producer and also give brief descriptions 
of two typical modern stockholding organizations, one in the south 
and one in the north of England. 
etc. of wide coil will also be discussed at the forthcoming annual 
conference of the Institute of Sheet Metal Engineering. 


Great Britain 


Below we 


The handling and processing 








strategic centres so that they are readily available 
to all consumers, especially the smaller ones 

Also, a stockholder’s sales organization reinforces 
our own sales force in the field to an important 
degree. A stockholder’s salesman selling from his 
company’s stock is still selling our steel. 

The stockholder is able to buy in bulk and sell 
small quantities where needed, often enabling the 
company to deliver in one lot that may 
ultimately go to many users. 

Those are the main virtues of the stockholders 
from a company’s point of view. 

Ihe stockholders themselves are well able to put 
their own case for the service they can render to 
industry but it is not out of place for me to mention 
one or two features of that service. 

Speedy delivery is probably the outstanding 
Orders needed urgently can be delivered promptly 
from a stockholder’s reserves, whereas it would 
take a mill three to five weeks to produce them 

A stockholder’s local knowledge often allows him 
to give a customer credit facilities when a steel 
company’s knowledge is insufficient to do so 

Further, by dealing with a stockholder some 
steel-sheet users can reduce capital outlay, and also, 
by not carrying heavy stocks themselves, save 
taking up valuable space which can be used for 
production. 

In addition, modern stockholders can supply 
customers with their requirements in exact sizes, 
thus obviating the need for the smaller steel users 
to have certain expensive equipment 

In recent weeks steel stockholding has been a 
topic of much conversation, and quite a lot of 
questions have been raised. 


steel 
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have heard are, I think, of general 
I list them here with my answers 


Some | 
interest 

QO. Should stockholders be 
have adequate equipment, and 
confined to a specific area ? 

A The steel-sheet stockholding business will 
develop, and indeed has already commenced to do 
so, on the same lines as in America where stock- 
holders are substantial in size and equipped with 
modern machinery. The latter is obviously a 
“must” 

It could well be that these larger stockholders, 
when developed, would find advantage in some 
co-operation with the smaller stockholder as a link 
in their chain of distribution, in order to cover the 
more distant parts of districts in what they may 
consider their area. I would think that because of 
cartage even the larger stockholder will 
confine his activities to an area, although this may 
be comparatively wide 

As the large stockholders would buy from the 
steel works in large quantities and, therefore, at 
more advantageous prices, the smaller stockholder 
may find it difficult to be competitive unless he could 
fit in the scheme of things with a larger organization 

QO. Asa steel-sheet producer, do you think it ts in 
the interests of the steel-sheet industry that some oj} 
John Summers’ listed stockholders also handle non 
ferrous metals ? 


substantial in 


their activitu 


costs 


A. To become a large stockholder in flat-rolled 
steel products, with modern equipment, means 
specializing and one would not expect, neither does 
one see in America, the efforts in the specialized 
business diverted by undue dealing in other 
products 

O. Do you think that 
gualified metallurgist on their staff ? 

A. Not necessarily, as they always have the 
sheet steel works staff to call upon to help them 


stockholders ought fo have a 


I do think, however, that much more could and 
should be done in giving stockholders’ sales 
personnel a course of instruction at the steelworks 
They should have this basic training, which can 
only be obtained at a sheet-steel plant. 

O. The been made that the 
compant are going to ratsé the minimum quantile 
which can be bought direct from the 
increasing the stockholders’ business. Is this a good 
thing, and if so, why ? 

A. The modern method of production on a 
continuous strip mill is to use much larger slabs, 
producing coils up to 12 tons in weight. Obviously 
a maker is not anxious to supply in quantities of less 
than the yield from one slab or coil. Indeed, if 
production costs are to be kept to a minimum and, 
therefore, the costs to the consumer kept to a 
minimum, reasonable rolling quantities are essential 


suggestion has steel 


MLS, [nus 
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hat is why there 

larger quantities of one 

smaller quar 
Undoubtedly 


iuities 

orders for quantities of less than 
the yield from one slab should be placed with a 
stockholder who can buy in large quantities, and 
the price schedule should be such that it would be 


advantageous for the user to do so 


A South of England Stockholder 





A DESCRIPTION OF 
GRADES METALS LTD. 


By J. A. COLES* 


I EAD STEEL” costs the user money —to be 
precise anything up to an additional 20 per 
cent on the maker’s original price. But efficient 
stockholding—giving the customer steel when, 
where and as he wants—-can save money 
Such is the principle motivating Grades Metals 
Ltd. in their approach to stockholding rhe 
development of a close partnership between 
supplier and purchaser is essential if the appallingly 
high amount of money, estimated at over 
£180,000,000 lying idle in the stockyards of U.K 
manufacturers is to be brought within sensible 
proportions 
But the stockholder must build up confidence by 
providing a full range to meet all possible require- 
ments, no matter how frequently they change. He 
must establish an efficient service for prompt 
deliveries however short the notice. The author’s 
company achieve this by ensuring that the men who 
the phone know steel and understand what 
the customers want and by installing guillotines, 
gang slitters, cut-up lines and flame profiling 
equipment to ensure that the customer is supplied 
steel in the and stream 
moved 


answel 


form he wants it, 
warehous¢ stock can be 
rhis policy has proved successful in that 


with the 
lining the so that 
quickly 
in only 19 years, the company have become one of 
the leading stockholding and re-shearing concerns 
in the country They were the first Southern 
stockholder to instal an automatic de-coiling, 
levelling, cut-up and slitting line for strip mill wide 
coil ‘The company act as stockholders for John 
Summers and Sons Ltd. and were the first 
stockholders for Stelvetite plastic coated steel sheet, 
only recently announced, are also the 

Midland, Southern England and Wale 
stockholders for cold-rolled strip from the new 
Steel, Peech and Tozer Brinsworth Mill at 


Rotherham 


and, as 
exclusi\ 





Currently the 4,000-ton stock at Chertsey includes 
strip-mill hot-rolled, cold-reduced, continuously- 
galvanized and electro-zinc-coated steel sheets and 
coils; cold-rolled steel strip in all tempers and 
finishes; strip-mill and plate-mill mild-steel plates 
and re-rolled mild-steel sections. Very large stocks 
are held of Stelvetite in a choice of ten standard 
colours which can be supplied at mill prices. To 
this list can also be added aluminium-alloy sheet, 
coiled strip, rounds, squares, hexagons, extrusions 
and special sections to A.I.D. and A.R.B. specifica- 
uons. Coils can be supplied in the “as rolled” 
condition or prepared ready for the customer on 
the de-coiling, levelling and shearing line (Figs. | to 
3) which can produce a maximum size of 15 » 6 ft 








In operation of this line a maximum-weight coil is 
passed on a carriage along the “railway line” shown 
in the foreground of Fig. 3, until such time as it 
reaches the coil holder. It is then passed forward 
between the adjustable and lifted by 
hydraulics until it lines up with the cones them- 
selves. The cones are then electrically driven into 
the coil and the loose carriage is returned along the 
railway lines. The strip is passed into the Bigwood 
levelling rolls and adjustments made to e 


nsure the 
Comparison 


cones 


correct degree of flatness is achieved 
with the entry in Fig. 3 and exit in Fig. 1 will show 
the degree of flatness which can be obtained 

Ihe strip is then driven along by the levelling 


rolls through the shear gap to a limit switch situated 
between the conveyors shown 
in Fig. 2. This limit switch 
is adjustable to produce any 
desired length When the 
flattened sheet reaches the stop 
a hydraulic brake is applied 
while the cutting takes 
place. On the return of the 
guillotine blade the limit switch 
momentarily disappears, allow 
ing the cut sheet to be carried 
away by powered conveyors 
and at the same moment the 
hydraulic brake is 
permitting strip which has been 


cycle 


released, 


looping behind the shear to 
come forward again for the next 
cycle 

There is also coil 
Capacity up to 48 1 
5 tons in weight. ° 


are set up on 


slitting 
n. wide by 
he cutters 


two mandrels 
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The upper cutting disc is set 
so that it marries with the 
lower disc and this makes the 
| cut It follows that 

r size is required to 

can then be set across 
machine with an up and 
disc marrying and the 

any variation can 

hin an accuracy 

unus 0.005 in 


d between che 

that the material 

condition. A 

ures that the 
aad 


in 
d 


ata 


quipment 
guillotine 


Ihe machine is capable of cutting 10 ft 
plate at 60 strokes per minute. The box 
foreground of the picture operates an 
electrically-driven back stop and is adjustable to 
0.001 in. Due to the rake of the blade on this type 
machine, very narrow widths can be sheared 
comparatively free of twist. The back stop of th 
machine is fitted with permanent magnets so that 
wide sheets of steel are always retained on a level 
plane with the bed of the guillotine and this assists 
in obtaining extreme accuracy 


Emphasis on Exact Size 
It is hardly surprising Grades lay such emphasis 
on providing the exact size and shape of metal 
required, since their origin was in the guillotine 
shop of A.B. Metal Products Ltd., the large 


t 
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electronic component manufacturers. Wartime 
requests for cut-up capacity from other companies 
to A.B. Metal Products led to the establishment of a 
separate firm in a small workshop at Feltham in 
Middlesex, the name Grades being derived from 
initials of members of the Marks family who then 
owned A.B. Metal. Even though delivery lorries 
disgorged their loads onto the pavement (what 
horror for present day planning officers!) progress 
was rapid. Additional premises were soon acquired 
in Battersea and two years later all the company’s 


activities were grouped together under one roof 


alongside A.B. Metal, the place where Grades 
started. Extensions to London airport in 1950 
forced another move, this time to newly erected 
premises in Hounslow. Steady progress followed 


until even this accommodation became inadequate 
and plans were started to build the present modern 
warehouse in Chertsey which was occupied in 1959. 
Ihe year 1960 saw further additions with the erec- 
tion of aseparate non-ferrous warehouse in Chertsey. 


commenced with a full 
aluminium—later enlarged to include brass, copper, 
bronze and stainless steel and already a large 
turnover has been built up in this new field in a 
comparatively short time. 

The present 45,000 sq. ft. of warehouse plus a 
6,000 sq. ft. modern office block is situated on a 
2s-acre site. Additional equipment includes a 
30-ton weighbridge and 10-ton overhead travelling 
cranes. The company’s early policy of affording 
the utmost priority to questions of service to the 
customer continues. 


Activities 


range of 


A North of England Stockholder 





A DESCRIPTION OF 
J. BARROW HOPE AND 


co. LTD. 
By JOHN MONK* 


A N example of the modern approach to stock- 

holding in the North of England, is the new 
works of J. Barrow Hope and Co. Ltd., Manchester, 
a company who have been established sheet steel 
stockholders for over 100 years. 

Two new warehouses have been and 
equipped with 5-ton and 10-ton overhead electric 
travelling cranes, built by St. Michael Engineering 
Co. (Mcr.) Ltd., together with the latest handling 
equipment and weighing machines 

In addition, one of the most modern decoil, 
flatten and cut-to-length lines in Europe has been 
installed. This line is designed to deal with prime 
quality strip-mill hot-rolled, cold-reduced and 
galvanized coils, up to 48 in. wide and from 12 
to 26 g. thick. Flattened sheets can be supplied to 
any length between 20 in. and 158 in., in length 
stages of 0.2 in. Cutting tolerances for short 
lengths is ---0.02 in. and + 0.08 in. for long lengths 

An oiling machine is incorporated at the end of 
the line, so that the material is available in the dry or 
oiled condition, according to customers’ wishes 
The quality of the sheets obtained from this line are 
comparable in every respect 
with those supplied by the 
strip mills in this country 

In order to serve its custo- 
mers, not only a large stock 
of prime materials is main- 
tained, but also it has a large 
quantity of John Summers’ 
seconds and sheets, 
which are sold at very reason 
able prices, and yet for many 
purposes are equally as good 
as prime quality steel sheets 


erected 





reject 


| 
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rhe Bronx 10-ton decoiling machine possesses 
two cone heads which for lateral motion are 
operated hydraulically. The heads can be operated 
in or out independently, also a centralising move- 
ment 1s provided for which enables both cone heads 
to be moved in one direction or the other. Back 
tension brakes are fitted to both cone heads to 
Srevent the coil over running. An electrical drive 





spur gearing is fitted to one cone head for 
In addition the de-coiler has a 

ram which lifts the coil 
heads to 


throug! 
paying off purposes 
hydraulically-operated 
to the required height to enable the 
enter the bore of the coils 

In the combined Ungerer roller leveller and shear 
of 17 work rolls 
motions aré¢ 
bottom 


cone 


unit the roller leveller consists 
fully backed up lilt and 
provided on the top bank of rolls. The 


swing 


bank of rolls in addition to having a combined back 


adjustment, have individual back ups also which can 


independently his is a great 


be operated 
a certain section of the coil 


advantage when only 
ires to be stretched to obtain flattened grade 
Combined with this machine to form one 

lit iS a reciprocating shear Unlike the usual 
operating mechanism for this type of equip 


Continued in page 713 
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Automatic Hole-Punching in 
Formed Sheet-Metal Sections 


\Y/ HERE a multiplicity of holes have to be 

punched in sheet-metal parts, the complete 
advantages of the time-saving of multiple tooling 
are not gained if the small discs punched-out can in 
any way interfere with the process. This feature 
represented one of the weaknesses of earlier types 
of punching press layouts, where no provisions 
were made for instantly getting rid of these discs 
With the advance of mass production systems, it 
was soon realized that anything which could jam 
the large press would be disastrous, and upset the 
timing schedule generally. Automatic indexing 
fixtures are installed in regular punching presses to 
control the punching operation, and each stroke of 
the press punches a number of holes in the metal 
Where a bent, oval, or semi-circular section requires 
to have further holes punched, the fixture is then 
automatically indexed, and the operation repeated 
Because of the presence of large numbers of small 
round discs, which might accumulate compressed- 
air is used to blow them out, after they have fallen 
into the hollow die where they collect. Often in 
practice, the punchings, instead of being ejected, 
tended to jam in the die-cavity. This was partly 
due to the exit-hole in the die of necessity being 
rather small. The cavity could be completely filled 
after a number of strokes of the press, when 
damage could be caused to punches, or die, or both 
Less frequently the compressed-air supply failed, 
again causing a jamming of the punchings 


Arrangements for Protecting the Press 


It was realized that some form of sensing unit, 
which would respond to the presence of the discs as 
they were being ejected, had to be devised. In 
order to make use of the magnetic characteristics of 
the discs, a coil and funnel arrangement was 
contrived, which is connected to the press in such a 
manner that after the punchings are ejected from 
the die, they pass into this funnel and through the 
coil (Fig. | While the coil is connected into a 
circuit which is normally balanced, and carries no 
voltage, in the presence of steel it becomes un 
balanced. Hence a disc sets up a small voltage 
which is built-up by an ordinary two-tube amplifier, 
as it passes through the coil. As the punchings are 
blown from the die by compressed-air, they pass at 
comparatively high velocity through the 
coil, 

An ordinary relay cannot be 
satistactorily on the amplified 
circuit is unbalanced for only a fraction of a second 
For this reason an electronic relay is engaged that 
comprises a thyratron tube, which ionizes or fires 
even on a momentary pulse of voltage. It then 


sensing 


made to operate 


voltage, as the 
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remains closed or conductive until its power circuit 
is disconnected by the punch, as the next cycle of 
operation commences. As long as the thyratron 
tube is conductive, the relay in the output circuit of 
this tube stays closed, and the 


the press to keep on running in this closed position 


relay-contacts allow 
If the die is not cleared within three strokes after a 
jam occurs underneath the die, it 1s imperative in 
this application that the press be shut-down. An 
electronic timer, set for a time delay of some four 
seconds, which is the time necessary for three strokes 
of the press, accomplishes this safety shut-down. A 
and capacitor in the grid ult 


resistor Cire 


vacuum tube are responsible for controlling 


time With the sheet-metal part clamped in 
position over the die, the cycle of the punch-press 
begins with the punch at the top of its 

When the punch then starts its downward 
ment, a switch operates the solenoid valve, whereby 
the flow of compressed-air into the die is controlled 
All steel discs left in the die from the previous cycle 
are blown out by the air blast, and as they pass 
through the sensing l, they induce therein a 


cou, 
voltage pulse 


| 
Stroke 


move 


This fires the thyratron tube and 
energizes its relay, thereby preventing the electronic 
timer from starting its count of four 
whatever count has been pre-determined. When 
the punch is on the upward or return stroke, the 
decks are cleared for another trips a 
switch that opens the thyratron tube 


seconds, or 


cycle, as it 


Other Provisions Adopted 
Should it happen that no punchings are ejected 
the thyratron does not fire, and its relay does not 
the timer Where 
conditions persist for three full strokes of the press, 
the timer will complete its cycle and operate a power 


: 
close, so commences such 
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loser view of the 10-ton Bron 


de of the Ungerer 


ment (an adjustable length stop on the continuous 
belt conveyor) a small gear box driven by one of the 
work rolls is fitted and this in turn drives a further 
small gear box which is fitted with different gea: 
wheels and contact discs to obtain different cut 
lengths. These can be interchanged quickly thus 
there is little delay in changing from one size to 
another. The latter gear box contains switch gear 
which in turn operates the coupling which drives 
the shear. Both the shear and roller leveller have a 


common drive through a main gear box by a 50-h.p 
moto! 

he continuous belt 
design and has the usual provision for tensioning 
and tracking the belt 

In the Bronx 2-roll oiling machine the rolls are 
lifted and lowered respectively when dry sheets are 


conveyor is of orthodox 


required 

Ihe stacking table consists of a simple adjustable 
frame-work which provides support for the sheet 
side while it is manually supported and 


lowered on the opposite side 


one one 





Automatic Hole-Punching in Formed Sheet- 





Metal Sections 
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In the vicinity 


relay, whereby the press is stopped. 
of heavy machinery, and particularly a punch-press 
of any appreciable size, there is usually severe 
vibration 
With 
mechanical construction must receive prime con 


any piece of electronic equipment, the 
sideration if it is to be successfully applied. Hence 
in order that vibrations will not adversely affect its 
performance or reliability, attachment of this 
equipment directly to the press has to be avoided 
All electronic units are accordingly mounted in a 
separate cabinet, while they are so connected 
together by flexible cables and plugs that any one 
of them may be rapidly replaced should defective 
conditions develop. The provision of a switch is 
also made so that when it is closed, the press 
protector has no effect on the press operations. The 
need for this will be appreciated in order that the die 
setters can make adjustments without requiring to 
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shut-down because there is no further ejection of 
discarded discs. In the past, a certain measure of 
success was attained by using elaborate light-beam 
systems for the same purpose. 

These, however, often demanded careful mount- 
ing of sensitive tubes and optical components, 
right on the press, and which added materially to 
maintenance problems, and more frequent failures 
While the electronic arrangement may appear 
complex it is really relatively simple, and comprises 
only two basic units, namely the amplifier, and the 
timer. The first actuates a relay as the discs slide 
through the coil which surrounds the ejection 
chute, and the timer which is re-started by the 
relay each time they come through, while the timer 
also shuts down the press should they fail to arrive 
within the pre-determined safety limit. There are 
numerous examples of bent or curved sheet metal 
sections which necessitate the foregoing protection 
and control during the punching of holes. In 
certain branches of automobile body construction, 
there are dash-board panels, steering column 
“envelopes’’, door connections, seat fittings, and a 
number of ancillary sections 





Semi-Automatic 
Welding of 
Television 


Components 


Two special-purpose welding machines for the 

Ferguson Radio Corporation, who will use 
them at their Enfield works for high-speed produc- 
tion of the chassis and the turret-tuner spindle 
assemblies of television tuner units, have been 
built by Electro-Mechan Heat Ltd., Bilston, 
Staffs. 

The machines, designed to produce one completed 
component every four seconds, are semi-automatic 
in operation. Welding cycles are controlled by 
electronic units embodying interlock devices, 
ignitron contactors and three-stage timers with 
printed circuits. Welding current is obtained from 
standard E.M.H. 45-kVA packaged welding trans- 
formers, connected to welding guns by flexible 
cables. 

Fig. 1 shows the general appearance of the 
chassis welding machine. The control buttons can 
be seen on the top front of the loading table 
Beneath, within the framework of the machine, is 
the control cubicle, containing the three-stage 
timer and the ignitron contactor. The open door 
emphasizes the ease with which the equipment can 
be serviced. 


Chassis Welding Cycle 

The chassis welder is provided with a pneumatic- 
ally-operated work table, which is withdrawn from 
the welding position when at rest for easy loading. 
The pressing of two “start” buttons energizes a 
relay, which interlocks two push buttons to start the 
timer. The work table then moves forward to the 
welding position, where it trips a limit switch 
admitting air to the cylinders which operate the 
clamps. 

Air pressure continues to build up in the clamp 
cylinders until it closes a pressure switch connected 
with an electrically-operated air valve. The opening 
of this valve admits air to cylinders which bring the 
four welding guns into position. 

When the electrode tips make contact with the 
work, air pressure continues to build up in the gun 
cylinders until another pressure switch is closed to 
initiate the “‘weld’”’ stage of the timer by firing the 
ignitrons in the primary circuit of the transformer 
and so causing the welding current to flow. 
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Fig. 1.—A general view of the teler 
iding machine, recently manufactured 
Corporation by Electro Mechan-Heat 
Work 3i/ston, Stafford The elect 
4 clearly illustrates the 
can 0eé een tn 


cylinder 


shire 

1ose door ts « 
Beneath the 
tuner chassis im position 


eft hand side is used to 


pen, 
transformer mounting 
The air 
index the work ta 
The other 


/ 


, , 
oading to the welding positior 
wttached to the work jig ts one 


cylinders 


The weld stage is followed automatically by a 
“forge” period, whereafter the clamps are released, 
the welding guns retract and the work table returns 
to the load position. In doing so it operates 
mechanisms which re-set the welding control 
circuits and also a further pneumatic device 
whereby the welded component is partially lifted 
from the welding jig to facilitate its removal 


Turret-tuner Spindle Assembly 
The welding of this component, which consists of 
two discs on a spindle, presented certain problems 
in the exact spacing and positioning of the discs 
A tolerance of only + 0.0015 in. was acceptable 
in the location of one of these discs relative to a 
groove in the spindle. The spacing between the 
two discs had to be accurate to within — 0.003 in.; 
and finally, certain holes in the two discs had to be 
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DIRECTIONALITY 
| in Sheet and Strip’ 


General Introduction 

\ ETALS, by virtue of their relatively 
“ strength, ductility and formability, are almost 
ideal for the manufacture of various articles by deep 
drawing and pressing. Yet, all metals suffer from 
one rather serious defect, namely, directionality 
Metal, single crystals, for example, have limited 
ductility in certain crystallographic directions and 
can be extended more easily in some directions than 
in others. When, in wrought metal, such as in rolled 
and annealed strip, a preferred orientation of 
crystals, or a definite texture is developed, then this 
can lead to pronounced directionality and to serious 
difficulties in the manufacture of pressings or deep 
drawn products. 

The main purpose of this survey is to indicate 
i) why metals are directional, (ii) how preferred 
orientation is developed, (iu) what are the main 


high 


consequences of preferred orientation and direction 


ality, (iv) how directionality may be eliminated and, 
finally, (v) suggest how directionality may be used 
to improve the drawing quality of strip 


The Metallic State 

The metallic elements are characterized by the 
fact that their atoms have, in general, only one, two, 
or three electrons in the outermost shell. In a metal 
crystal, these electrons are freely shared between 
all the atoms in the structure. It is possible, there 
fore, to adopt a simple model of a metal as a regular 
array of large positive ions in a cloud of electron 
‘* gas.” This model accounts for the high electrical 
and thermal conductivity of metals as well as for the 
simple packing arrangements in metal crystals and 
for the relatively high ductility of metals 


Directionality in Elastic Properties 
Cohesive forces in a metal are mainly due to the 
electrostatic interaction of electric charges, and a 
regular arrangement of the positive ions would, in 
general, be expected to lead to different elastic 
properties in different crystal directions. Metals of 
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cubic structure such as copper, silver and gold or 


example, have a much Young’s 
in the direction of the cubic axes than in 
the direction of This can be 
explained by supposing the “ electrons have 
a preference for sites located on an interpenetrating 
lattice. Aluminium which 1s face-centred cubic like 
copper is not nearly as anisotropic elastically, while 
tungsten and molybdenum which are both body 
centred cubic like iron are respectively completely 
isotropic or anisotropic in the reverse sense of the 
anisotropy of aluminium. It can only be admitted 
that neither the precise electronic structure of the 
atom of these metals nor the distribution of the 
free ’’ electrons in the lattice is yet known 


iron, for 


Modulu 


low cl 
cube diagonals 


Iree 


Plasticity and Plastic Anisotropy 

If, as is assumed, the outermost electrons of a 
metal atom are relatively free, then a metal would 
be expected to be quite ductile since it can be 
deformed by relative movement of the atoms, or 
large positive ions, without much disturbance of the 
cohesive forces since no real bond between positive 
ions exist 

It is now known, from direct observation of the 
deformation of metal single crystals, that deforma- 
occurs by shear on certain crystal planes in 
atomically close-packed crystal directions. A metal 
crystal behaves, on deformation, rather like a pack 
of cards, but the shear or slip does not take place 
homogeneously on every parallel plane or over the 
whole extent of a single plane at any instant. The 
deformation occurs, in fact, by the movement of a 
structural discontinuity or dislocation Such a 
dislocation is well illustrated by Bragg’s bubble 
model. Since plasticity of a metal crystal involves 
the relative movement of atoms, then all metals in 
single crystal form or with a preferred orientation 
of poly-crystals are plastically anisotropic and metals 
such as aluminium and copper which have a 
similar face-centred cubic structure are equally 
anisotropic plastically, although not so elastically 


tion 


Close-Packing 
Before leaving the at>mic structure of metals, 
reference must be made to close-packed 
From the elementary model of a typical 
would expect metal crystals to have simple 


some 
Structures 
metal, we 
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packing arrangements and this is indeed so, for most 
metals are either face-centred cubic, body-centred 
cubic, close-packed-hexagonal or tetragonal in 
structure. 

Only the face-centred cubic and close-packed 
hexagonal structures will be considered in detail. 
Both structures, considered as a packing, of solid 
spheres, are equally close-packed, but they may be 
distinguished by the stacking arrangement of close- 
packed layers of atoms. In the close-packed 
hexagonal structure typical of zinc the layers are 
stacked so that alternate layers are directly over one 
another while in the face-centred cubic structure 
every third layer is repetitive. 

As already indicated, the planes of close-packing 
are the slip or shear planes and it can be seen from 
the crystal models that there is only one family of 
close-packed planes in the hexagonal structure, 
while there are four exactly equivalent sets of such 
planes in the face-centred cubic metals. 

Since plastic deformation generally occurs by short 
shear on the close-packed plane, zinc with only one 
set of shear planes has no ductility and is, in fact, 
quite brittle when extended in a direction perpendi- 
cular to these planes. With face-centred cubic 
copper crystals, on the other hand, no matter in what 
direction they are extended there is always a shear 
component on three of the four families of shear 
planes. This difference in availability of shear 


planes accounts for the fact that, in general, face- 


centred cubic metals like copper, silver, gold and 
aluminium are more ductile than metals of hexagonal 
structure like zinc and magnesium 


Anisotropy of 
Standard Polycrystalline Material 

As is well known, wrought metal is an aggregate 
of small crystals usually in random orientation. If, 
however, there is a preferred orientation of the 
crystals then this will undoubtedly lead to direction- 
ality in plastic behaviour such as loss of ductility in 
certain directions of a sheet A metallurgist 
concerned with the manufacture of strip has, there- 
fore, to design his production schedule so as to 
produce strip with a fine and random grain-size. It 
should be mentioned, in passing here, that the 
roughening or so-called ‘“‘ orange-peel”’ effect 
obtained with pressings made from coarse-grained 
Strip is a manifestation of the fact that individual 
crystals deform and shear on their own differently 
orientated systems. 

Before discussing the development and control 
of directionality arising out of preferred orientation, 
other factors that can give rise to directionality in 
wrought products should be mentioned 

In certain aluminium alloys, for example, brittle 
non-metallic inclusions are broken up and drawn 
out into stringers in the principal direction of hot 
or cold working and these naturally lead to reduced 
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ductility in the transverse direction. The deleterious 
effect in sheet can be overcome to some extent by 
the appropriate amount of cross-rolling. 
Effects Assoctated with Cold-working 

Any particular metal or alloy in the annealed state 
appears to have limited ductility corresponding to 
the limit of uniform elongation in simple extension. 
If this is used up by prior working, then there is a 
corresponding of ductility in subsequent 
drawing operations. Hence, if it is necessary to 
stiffen aluminium alloy sheet prior to drawing then 
it is better to soften partially from a fully hardened 
state rather than to temper-roll annealed material 

If strip is rolled in excess of the degree of strain 
equivalent to the limit of ductility in simple 
extension, then it is found that deformation of 
individual crystals occurs by a form of brittle shear. 
rhis leads to directionality in the strip which is 
manifest as relatively low strength in the direction 
of rolling and poor bending capacity about this 
direction. During the rolling of 70/30 brass 
for example, it has been observed that with reduc- 
tions in thickness up to about 40 per cent plastic 
deformation appears to take place by shear on 
several slip systems so that each crystal is deformed 
more or less in proportion to the reduction of the 
strip itself. As Sir Geoffrey Taylor explained, 


loss 
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this a mathematical necessity if the strip is to 
remain in one piece and not break up at the grain 
boundaries. With reductions in thickness of 50 per 
ent or more there is evidence of a heavier and 
brittle type of shear on planes situated transverse 


to the rolling direction and inclined at about 35 deg 
to the strip surface 
In work-hardening curves (Fig. 1), it can be seen 
that the initial deformation by slip is associated with 
rapid work-hardening and in the later stages, when 
the deformation is by the brittle shear, the rate of 
hardening is much less. The deformation at 
oint of rapid change in rate of hardening is a 
ndication inl it ductility of the initial 
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material for it represents the stage when the 
crystalline mode of of shear is exhausted. 

Plastic deformation in one direction results in the 
Strength in that direction being weaker than in 
transverse directions. This effect is usually only 
significant after very heavy reductions when the 
brittle type of shear has been operative and is more 
noticeable with alloys rather than with pure metals. 
With certain high-strength alloys the brittle type of 
Shear can lead to complete disintegration of the 


material (Fig. 2), so obviously for the production of 


strip for deep drawing intermediate annealing must 
be introduced at appropriate stages. 
Preferred Orientation— Texture 

During plastic deformation, there is an obvious 
tendency for the slip direction, that is a direction of 
close-atomic packing, to align itself in the direction 
of maximum extension. Thus, during wire drawing, 
the slip direction turns towards the direction of 
extension and during compression the slip direction 
rotates away from the compression axis. Heavy 
deformation then results in a preferred orientation 
of crystals or well defined texture in the final 
product. 

The effect of heavy deformation can be illustrated 
by reference to strip rolling. Rolling can be regarded 
as a combination of compression normal to the strip 
and extension in the rolling direction. Thus there 
is a tendency for the slip direction to lie in the 
direction of rolling. 

With hexagonal metals, like magnesium, all the 
slip directions lie in a single plane, the basal plane 
of the hexagonal lattice. Magnesium can be hot 
rolled quite easily at a temperature about 220° C. 
but a high degree of preferred orientation is 
developed with the basal plane lying parallel to 
the strip surface. Because of this, the strip has 
much reduced cold ductility and can only be cold 
rolled with small reductions and intermediate 
anneals. 

With face-centred cubic metals, on the other hand, 
the consequences of heavy deformation are not 
usually so disastrous, for with their many slip 
systems, two or more of the operative systems take 
up symmetrical orientations with respect to the 
strain axes. In theory, at least, the deformation can 
be continued indefinitely provided, as in rolling, 
the principal strain is compressional. The develop- 
ment of preferred orientation, or deformation 
texture, in copper by cold rolling is illustrated by 
the X-ray patterns of Fig. 3 

Similar rolling textures with respect to the atomic 
arrangement are developed in metals of other 
crystal systems which again brings out the similarity 
in nature of the atomic cohesion of various metals 
Since after heavy reductions most of the ductility 
of the strip is lost, it is usual to recover ductility 
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by appropriate annealing. Metal formers therefore 


are not directly interested in directionality in cold 
rolled strip arising from preferred orientation 


Preferred Orientation after Annealing 

Before discussing the effects of annealing on the 
structure and properties of deformed metal, the 
structure of deformed metal must first be examined. 
Plastic deformation of polycrystalline metal requires 
the movement and generation of dislocations on 
several slip planes in any one crystal. While a few 
dislocations make it easy to initiate plastic deforma- 
tion, as more are generated, these entangle and 
interlock, and the crystal structure becomes 
progressively more distorted and more difficult to 
deform. That is, it work-hardens. 

On annealing, the first thing that happens is a 
movement and straightening out of dislocations to 
relieve lattice strains and elastic stress. In fact, a 
low-temperature treatment is often used, for 
example, with drawn brass products, for this very 
purpose. If the annealing is carried on for a long 
time at these low temperatures or for short times 
at higher temperatures, there is a general clearing 
up of the structure with cancellation of some 
dislocations and associated strain fields of opposite 
kinds and with the formation of a fairly regular and 
open network of interlocking dislocations. This 
results in the formation of fine strain-free crystallites 
or mosaic structure, the crystallites having orienta- 
tions approximating to that of the parent grain 
Ihis process has variously been called, recovery, 
polygonization, recrystallization im situ, or primary 
recrystallization, depending mainly on the size of 
sub-structure. 

At still longer times or higher annealing tempera- 
tures, new crystals are nucleated and grow in new 
orientations and this the author regards as re- 
crystallization in the strict sense. 

Deformed copper generally recrystallizes on 
annealing in the latter way, and recrystallization 
after reductions in thickness up to about 50 per 
cent leads to a random orientation of crystals 

Fig. 4(c)) and to strip completely free from 
directionality. With reductions of the order of 90 
per cent or more the crystals are deformed more or 
less in direct proportion to the reduction of the 
strip as a whole and take up one or other of sym 
metrical preferred orientations. On annealing 
recrystallization can now take place independently 
within the original deformed grains (Fig. 4(e)), or 
by interaction of the opposing strain fields to produce 
a completely new orientation (Fig. 4(f)), in which a 
cube plane of the cubic lattice is parallel to the strip 
surface and a cubic axis in the rolling direction. Such 
a preferred orientation is referred to as “ cube 
texture ” and, as may be expected, leads to highly 
directional strip. The amount of cube-texture in 
copper increases with decrease in initial grain-siz 
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and with increase in final rolling reduction and 
annealing temperature 

Aluminium, being also face-centred cubic, 
lops the same sort of textures as copper during cold 
rolling and annealing although is a little more 
subject to recrystallization im situ. Aluminium is 
accordingly a little more difficult than copper to 
produce with a random structure and, therefore 
completely free from directionality, for one tends to 
retain and enhance textures developed at earlie1 
Stages in processing. Consequently, there is a 
tendency, with aluminium, to develop the preferred 
orientation and directionality corresponding to the 
rolling texture. Interaction of rolling textures on 
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annealing to produce cube texture is, however, also 
with aluminium. Since the directionality 
associated with rolling counteracts that 
associated with cube texture the standard practice 
for production of directionality-free aluminium strip 
is essentially to effect a balance of the two textures 

Much is now known about the development and 
control of textures in other materials but, in general, 
follows much the same pattern as 
However, with 


possible 


texture 
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their behaviour 
hat of either copper or aluminium 
subject to a phase 

control is 
body-centred 


to face-centred cubic 


such as mild steel 
formation, another 
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above this temperature. It does this by a process of 
atomic rearrangement equivalent to shears on 
certain crystal planes, there being 24 alternative 
systems available. When heavily rolled iron, with a 
pronounced rolling texture is normalised, that is 
annealed above 910° C., the body-centred cubic 
texture transforms into 24 differently oriented face- 
centred cubic textures and, on cooling down, each 
of 24 face-centred cubic textures transform to 24 
differently oriented body-centred structures so that 
in the final state the crystals are completely random 
in orientation and the strip directionality-free. 


Directionality Arising out of 
Preferred Orientation 
The effects of preferred orientation can be 
illustrated by the properties of copper-strip with 
crystals in cube-texture orientation. This has a low 
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elongation of about 20 per cent in simple extension 
in cube directions, that is, in the rolling and trans- 
verse directions of the strip and an extremely high 
elongation, about 70 per cent in the intermediate 
45 deg. directions, or cube-face-diagonals. This 
type of directionality becomes apparent in the old 
type of Erichsen test in which a spherical dome is 
pushed into a clamped sheet. The strains in the 
bulge developed are mainly radial extensions and 
four symmetrical fractures appear across the rolling 
and transverse directions of cube-texture strip. 

Directionality is also very evident from the 
unevenness of the brims of cylindrical cups drawn 
from circular blanks. Copper strip with a com- 
pletely random structure yields cups with perfectly 
level tops while cube-texture strip gives cups with 
very wavy tops with crests or ears at 0 deg. and 
90 deg. to the rolling direction, not it should be 
noticed at 45 deg. which was the direction of 
maximum elongation in simple extension. This 
apparently anomalous behaviour is because the 
strain at the rim of a circular blank when forming a 
cylindrical cup of small diameter is mainly one of 
circumferential compression. 

The formation of ears on cups from cube- 
texture strip can be readily understood by comparing 
such cups with those made from a wire mesh 
Fig. 5). The wire mesh collapses in compression 
along one diagonal and pushes out as ears in the 
perpendicular direction. Similarly the close- 
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packed atomic rows, aligned parallel to the dark 
twins in the microstructure of cube-texture copper 
act rather like the rigid wires of the mesh and ears 
are formed in a corresponding way. 

When aluminium is heavily rolled a texture is 
developed in which most of the close-packed atomic 


directions tend to lie in planes perpendicular to the 
strip surface and parallel or perpendicular to the 
rclling direction. If the strip is annealed at low 
temperatures the texture is unchanged and the ears 
developed on cups made from the strip are now at 
45 deg. to the rolling direction. 

Ihe production of a cylindrical cup is often the 
first stage in the manufacture of articles from strip 
by deep drawing and the development of ears can 
not only lead to jamming of tools but may also 
necessitate an expensive trimming operation. The 
production of a cylindrical cup also provides a very 
simple and rapid means of detecting and assessing 
the degree of directionality in strip and this repre- 
sents one of the features of the new Erichsen 
testing machine. However, the test is not altogether 
satisfactory for assessment of directionality and 
various attempts have been made to derive more 
useful information about anisotropy of strip from a 
simple tensile test 


The Anisotropy Factor 
The first attempt to obtain useful information was 
by Baldwin, Howald and Ross They cut tensile 
test-pieces in various directions from cube-texture 
copper strip and measured the change in both 
width and thickness of the test-piece after different 
extensions during a tensile test. They then defined 


SHEET METAL INDUSTRIES 


October 1961 


RATIO 


DRAWING 


otropy factor” as the ratio of the proportional 
in width / proportional change in thickness 

They found that the value of this ratio was almost 
independent of the extension and dependent only on 
the direction of test-piece. Fig. 6 illustrates the 
kind of results obtained and includes the results of 
some confirmatory tests by the author 

Without going into great detail, the main point 
to notice is that the ratio has a value of unity in 
the rolling direction and practically zero at 45 deg 
Ihis is because during extension in the cube or 
rolling directions, four slip planes are operative and 
these are disposed similarly with respect to both 
the thickness and width directions while, for 
extension in the 45 deg. directions, slip is restricted 
to two planes making traces in the surface per- 
pendicular to the direction of extension. No change 
in width is then possible and the anisotropy factor 1s 
zero 

By mathematical analysis, Bourne and Hill(* 
were able to show that earing should be expected in 
directions of the strip for which the anisotropy 
factor is a maximum. This is certainly true for 
cube-texture copper and it also applies to brass 
having a different texture. A more important 
conclusion that can be drawn, however, is that in 
the production of cylindrical cups, greater plasticity 
is obtained in directions of maximum anisotropy 
ratio 

It recently 
Blickwede 
texture which had a high strength normal to the 
strip and which was isotropic in the plane of the 


occurred to Whiteley, Wise and 


that if it were possible to develop a 
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Fig —Th g 
ose-up of 
welding jig assembly 
welding electrodes and the 
component clamping ai 
cylinder can be clearly 
identified in the 
the picture 
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aligned to within an angular tolerance of — 0 deg. 
15 min. of arc. 

To ensure accurate location of the first disc, the 
spindle is held by a jig, which incorporates electro- 
magnets. The disc is then slid on to the spindle 
and the magnets energized so that the disc is drawn 
to an exact distance from the end of the spindle 

The second disc is held by another electro- 
magnet attached to the piston shaft of a small air 
cylinder. By this means it can be moved pneu- 
matically to a predetermined position on the 
spindle relative to the first disc. Locating pins on 
the ends of both electro-magnets engage with 
depressions in the two discs to ensure their accurate 
angular positioning about the shaft 

The electro-magnets are operated by a foot switch, 
which allows the operator to engage the locating 
pins with the depressions in the discs before 
energizing the magnets. But once the “start” 
buttons have been pressed the magnets remain 
energized until completion of the full cycle of 
operations. 

The first stage of this cycle is the moving of the 
second disc to its correct position along the spindle. 
Back pressure in the air cylinder which controls 
this movement is then used to actuate a pressure 
switch, whereby the welding gun solenoid is 
energized. Pneumatically-operated welding heads 
now move into position and back pressure in their 
air cylinders is used to close a second pressure 
switch and initiate the weld stage of the timer 

On completion of the welding cycle, the welding 
heads retract, the magnets are de-energized and 
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the movable magnet returns to the load position 
The welded component is then removed and fitted 
into a sizing jig, which consists of a forming block 
with two slightly conical faces against which the 
discs are pressed by impact cylinders until they 
conform exactly to the end faces of the block 





Directionality 





Continued from page 721 


strip then the anisotropy factor would be greate1 
than unity and the drawing quality could be 
improved. The results of some experiments 
which these workers carried out on mild-steel strip 
to test their idea are shown in Figs. 7 and 8. These 
certainly prove that their hopes were well founded 
and it now appears that directionality which was 
once nothing but a nuisance can now be used to 
good effect in the production of good drawing 
quality strip 
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The Selection and 
Forming of 
HiGh-STRENGTH 


MATERIALS 


Introduction 

"THE first decade since World War II has 

witnessed an amazing development in jet 
powered aircraft. At the beginning of this period 
practically the entire airframe of most jets was 
fabricated of aluminium and magnesium. The uses 
of these materials have resulted in some fabrication 
problems, but they have never been considered real 
problems. Steel had very limited application 
because its structural efficiency was low compared 
with the less dense materials in the operating 
temperatures at the time. 

A concentrated effort was made by a portion of 
the metals industry to produce a low-density high- 
strength material. The result was the production 
of commercially pure and manganese alloy 
titanium around 1949. Until this time, however, 
the principal emphasis had been on the structural 
efficiency of materials from a design consideration 
with little thought as to whether the materials could 
be fabricated. The initiation of titanium into the 
aircraft industry brought about a change in the 
relative importance of structural versus fabrication 
considerations. It was determined that in order to 
have a producible airplane, the manufacturing 
problems would have to be considered during 
preliminary design. 

Ordinarily, the most promising features of a 
material from a design viewpoint are the principal 
limiting features from a manufacturing viewpoint 
For instance, the two mechanical properties of 
strength and creep resistance are very important in 
design considerations. A high strength, however, 
is usually associated with a low ductility resulting 
in a low formability not only by elongation but also 
by buckling and distortion. These distortions are 
much more critical in manufacturing than is the 
limited elongation because they determine the 
amount of handworking necessary to produce a 
finished part. Springback in high-strength 
materials can be controlled in a production manner 
only by elevated-temperature creep forming, so 
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that manufacturing, as opposed to 
design, prefers low-creep-resistant materials 

Ihe purpose of this report is to present the chief 
manufacturing limitations in forming these high- 
strength materials and to indicate the type of tooling 
that will be required. It is felt that, with a thorough 
understanding of the attractiveness of these new 
alloys and the problems associated with them for 
both engineering design and manufacturing, the 
most competitive airplane or missile can be designed 
and fabricated in production quantities 


engineering 


DESIGN CONSIDERATIONS 

he most important engineering 
sideration in selecting materials for aircraft usage is 
structural efficiency There are a number of 
methods of expressing this factor, but the more 


design con- 


common one is the ratio where S, is the 


yield strength in tension or compression, E is the 


modulus of elasticity, and p is the density. This is a 
very useful way to predict the relative efficiency of 
component parts because the ratio indicates both 
the strength and buckling for a given amount of 
weight for the materials considered 
The modulus of elasticity E is important because 
this is the principle parameter for considering 
buckling of thin sheet as shown by the general plate 
buckling equation, 
S, CE 


i 
b 
where S is the critical buckling stress, 6 is the 
width of the plate, “7”? is the thickness, E is the 
modulus of elasticity and ““C” is a constant. Thus, 
buckling of thin sheet is seen to depend upon the 
modulus E and the thickness squared. A material 
with a high modulus will require a higher stress to 
buckle the sheet. For this reason, steel is better 
than titanium and aluminium in this respect. Also, 
higher gauges of material will also require higher 
stresses for buckling 
The density p of a material can be analyzed in 
manners in the efficiency ratio. First, it 
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determines the relative strength that can be attained 
for a minimum of weight. Second, the density 
controls buckling by controlling ¢ for various 
materials. Lighter materials make it possible to 
use heavier gauges resulting in a more buckle- 
resistant sheet. 

The yield strength is important in the efficiency 
ratio because it determines the amount of stress 
that can be applied to the part before permanent 
deformation is reached. Efficiency factors utilizing 
the compression yield determines the limiting stress 
level to which parts can be designed for buckling 
High critical stress values can be used for high 
compression strength materials 

The dead-weight problem is another important 
factor to consider for aircraft materials. ‘This term 
is usually associated with parts or a portion of a 
part that carries no load in the airplane. The more 
dense materials are less attractive for parts that do 
not carry loads throughout the structure. For this 
reason, the steels have to exhibit a considerably 
higher efficiency over the titanium- and aluminium- 
based materials for these parts before they are 
considered feasible 

The minimum bend radius is a third parametet 
which determines the usefulness of a material for 
design. The size of the bend radius will govern 
the efficiency of a part for three reasons: (1) It 
determines the width of the flange, thus controlling 
the weight. (2) It determines the placement of the 
load on the flange. (3) It controls the crippling 
strength of the bend itself. The larger the bend 
radius, the lower will be the crippling strength of 
the part. A number of materials such as 75S-T6, 
1908 titanium, and 4340 steel (low heat treat 
exhibit a maximum critical crippling value of the 
bend radius of around 5¢ to 6f. Consequently, it is 
highly desirable that the bend radius be maintained 
below these figures. 

Fatigue and creep are considered as secondary 
factors for evaluating materials. Fatigue can 
usually be controlled by careful design. Creep is 
more of a consideration on fighter aircraft than on 
missiles but the period of flight for fighters is stll 
so small that creep is not a dominating facto1 

The weldability of a material is important because 
it controls the cost and the efficiency of the airplane 
Che ability to spotweld an alloy is of particular 
importance because of the resulting reduction 


weight by the elimination of fasteners such as rivets 
nuts, and bolts 


Manufacturing Limitations 


Elongation 

Elongation had long been considered the chief 
limitation in the fabrication of metals; however, it 
is felt that this factor has been over-emphasized in 
its role in the forming of alloys in aircraft. It is true 
that elongation is the determining factor in predict- 
ing limits for parts that have fairly severe localized 
forming, but it is of secondary importance in 
forming most of the structural shapes in aircraft 

Elongation is the controlling factor in determining 
the formability limits such as minimum bend radius 
dimpling, and deep drawing, and it is a fairly sizable 
factor in determining the limits such as beading, 
contour flanging, and recessing. All of these types 
of forming have been shown to correlate much 
better with the true strain, or zero gauge length 
elongation, than with the conventional strain, or 
uniform elongation. The ultimate failure is always 
restricted to a very small area in these types of 
forming because the instability that occurs in a 
tension test is not evident to a high degree. This is 
the result of considerable strain gradients across 
the fibres that are being stretched. 

For instance, the minimum bend radius correlates 
very well with the ratio € S,, where € is the true 
strain (reduction in area) and §S is the tensile 
yield of the material('). The higher this ratio is for 
a material, the lower will be the minimum bend 
radius as shown by Fig. 1. 

Actually the minimum bend radius is zero 
materials whose ratio exceeds 0.058 

Beading, likewise, is closely associated with zero 
gauge length elongation because ultimate failure is 
always evident in a highly-localized area adjacent 
to the tangent of the bead as shown in Fig. 2 

Other less important material properties in 
beading is the tensile yield S;, and the conventional 
strain. Also shown in Fig. 2 is a typical formability 
limit graph. Curves of this type have been 
developed for the ordinary aircraft materials for the 
geometry of the beads as shown 

Contour flanging is partially limited by elonga- 
tion, but it will be shown that this type of forming 
is limited principally by buckling (distortion 
Very good correlation has been found with tru 
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instance, in rubber-formed stretch 
rhe relationship for this type of forming 
where 


Strain, for 
flanges 
was found to be according to the ratio « A 
is the zero gauge length elongation of a material 
and A is a factor depending upon the edge condition 
of the flange. “‘A” has been found to be equal to 
1.7 for polished edges, 2.2 for deburred edges, 2.8 
for machined edges, and 3.3 for sawed edges 
rhe formability of double-curved — skins 
dependent upon elongation only slightly Phe 
longitudinal curvature of aircraft is so slight that 
regardless of the transverse curvature, the ‘otal 
elongation required to shape out- 
side skins is practically negligible 
The elongation of most aircraft 
skins is of the order of 3 to 4 per 
cent; very seldom does the elonga 
tion of a skin exceed 10 per cent 
The principal 
of these parts in forming can be 
attributed to the operator striving 
to eliminate springback. This is 
particularly true in the stretching 
of high-strength materials 
Elongation, thus, has various roles 
in the production of aircraft parts. 
It is the chief limiting parameter for 
methods that produce severe local 


reason {for 





strains such as bending, dimpling, and deep drawing 
while it has about the same importance as buckling 
for a forming operation such as beading. Elonga- 
tion is of secondary importance in predicting 
formability for such an operation as contour flanging 
while it is of negligible importance in predicting 
formability of double-curved aircraft skins. Where- 
ever elongation is considered, however, the better 
be made with the zero-gauge 


correlations can 


train 


mack and Buckiin; 
mentioned in the previous elongation 
tle influence on the formability of such parts 
structural members and double 
skins. The formability of parts 1s 
almost entirely by springback and buckling 
on As the bulk of 


section 


yntoured 
these 


aircrait parts are of 


pe, considerable emphasis will be placed on 


types of parts 
springback and buckling can be very 
ented for all materials by the ratio S 
the tensile 
decreases 


Buckling of 


well 


is Young’s modulus and S,, i 
ss(*). Springback increases 
increases as shown in Fig 
eet, whether from direct applied stresses or 
residual will also depend upon 
S,, in the same manner as springback 


J 


stresses, 


Il +} ne ri < 
ases, so will the necessary critical stre 
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to cause buckling. Also, as S increases, so will 
the necessary forming stress for a given strain 
Consequently, as « Sr, decreases, both springback 
and buckling will increase. 

This springback and buckling will be evident on 
all types of parts; it is more prominent on free 
flanges and large unstiffened parts such as structural 
members and double-curved sheet. Beaded panels 
and recessed parts have integral stiffening so that 
springback and buckling is lessened. 

Figs. 4, 5 and 6 show formability of simple 
structural members such as angle sections by the 
two basic methods of producing such parts at 
C.V.A., rubber press and stretch pressforming 
Fig. 4 gives the formability envelope for 75S-T6 
parts formed on the stretch press(*). All parts 
whose geometry falls within the area bounded by 
the two lines can be formed without difficulty 
The upper line represents the elongation limit of 
the material. A part whose geometry falls above 
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sarall ] h« 
Vii Tau DY 


usually 


tractur 
above the 


this line 
however, this is 
normal practical geometry of parts 
in aircraft design. For instance, this 
type of failure is denoted on the 
picture as h/R == 0.20. Then, for 
a l-inch flange, the contour radius 
is R h 0.20 1.00 0.20 5 
This means that a five-inch contour 
radius or less is necessary to fracture 
a l-inch 75S-T6 flange. Most 
aircraft parts have a contour radius 
above 15 inches 

By far the most important portion 
of the buckling line 
shown as the curved, sloping ln 
on the right. A part whose geometry 
falls to the right of the line will fail 
by buckling as indicated by the two 
angle sections shown. Part “‘A”’ is fre: 
from buckling while part “B” indicates incipient 

buckling and part “‘C” indicates total buckling 
Fig. 5 illustrates a similar curve for 
flanges formed on the rubber press. This grap 
shows three lines forming the formability envelope 
and, again, the top line and the line on the right 
represent fracture and buckling respectively. The 
third line on the left is the machine limit or rubber 
pressure limit line. Stretch flanges on the rubber 
press are governed almost entirely by buckling just 
as are parts on the stretch press. In both cases, 
buckling occurs from residual stresses after th 
forming loads are released and not from direct 


curve is the 


stretch 
, 
} 
I 


applied stresses during forming. 

Shrink flanges on the rubber press are governed 
entirely by buckling as shown in Fig. 6 
flange buckles into a sine wave during forming from 
direct applied stresses (unlike stretch press part 
and rubber-formed stretch flanges) and is sub 
sequently pressed into wrinkles with further 
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forming. Incipient wrinkles are evident on part 
‘““B”’, while the severity of wrinkles increase as the 
geometry of parts “C’’, “D’’, “E’’, and “F”’ fall 
farther outside the formability envelope. 

Probably 95 per cent of contoured, structural, 
aircraft parts are limited in formability by buckling 
The lower the index S high-strength 
materials) the lower will be the formability limits 
Springback will also be increased as this index is 
lowered. Consequently, unless springback and 
buckling are controlled (as will be discussed in the 
following section), the high-strength materials will 
be very difficult to fabricate 

Double-curved skins can be formed by 
methods: (1) sheet stretch press, (2) Anderson skin 
forming machine, and (3) matched mechanical 
dies. The principal factor controlling formability 
on the stretch press is springback while the matched 
mechanical dies will be limited by buckling. The 
Anderson method has practically 
no limitations within the geometry 
of the machine. These methods 
will be discussed in the next section 

Because of the small forming 
strains and the large radi of 
curvature of double-curved skins, 
springback will be excessively high 
for forming high-strength materials 
on the stretch press. Compensa- 
tions such as die development and 
hand working is not feasible so that 
one of the other two methods will 


several 


be the only manner in which the 
parts can be produced. 
The fabrication of beaded panels 


is controlled about equally by 
elongation and buckling, as men- 
tioned previously. The buckling of 
the beaded panel will depend 
primarily upon the material(< S 

and the edge conditions of the panel 
Panels having flanged edges will 
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increase the residual stresses considerably, resulting 
buckling of the part. This is usually 
negligible for the low-strength materials, but the 
cannot be controlled by ordinary means 
handworking for the high-strength 


in a twist 


f Controlling Springback and Buckling 
Springback and buckling have played a major 
ole in controlling the producibility of airframes 
since aircraft have been made of metal. Several 
methods have been utilized for controlling spring- 
until recently no method has been 
for controlling buckling of parts during 


back Dut, 


first efforts at controlling springback were 
directed toward die development his method 
was originated on the basis of making the die to a 
than the shape of the desired 


nfiguration othe1 





part so that the part would spring back to the 
desired shape after it had been formed over the 
developed die. This method has never proved 
satisfactory for the following reasons: (1) Material 
variations such as thickness and strength were 
sufficient to make die development impossible. 
(The yield strength of 4908 titanium, for instance, 
varies as much as 45 per cent of the minimum 
guaranteed). (2) Complexity of the geometry of 
parts makes it practically impossible to isolate the 
effect that each has on springback. (3) Normal 
methods of forming with various operators and 
machines are so different as to cause considerable 
variations in springback. 

The most popular method of controlling spring- 
back has been by hand-working. It is readily 
admitted that this procedure is far from a production 
method, but it has been used extensively because 
no better method has been found to replace it. It 
has been estimated that as much as 50 to 60 per cent 
of the total production detail effort in producing 
parts in aircraft companies is directed toward 
hand-working. 

Considerable effort is expended for instance on 
hand-working the most widely used material in the 
aircraft industry, 7075 aluminium. This material 
is usually formed in the annealed condition. Little 
difficulty is encountered, but, in most forming 
operations, some springback is evident. During 
the quenching operation, however, considerable 
distortion takes place while very little change takes 


place during the ageing process to the T-6 condition 
Whether the part is reformed in the W or T-6 
condition, it usually requires handworking for the 
final shaping. 

Some parts such as contoured hat sections and 
channels with return flanges, double curved skins, 
and beaded panels are very difficult, if not im- 


possible, to hand-work into the final shape. Difficult 
contoured structural members are usually finish 
formed with a hammer on a hand straightening 
fixture. 

Another method of controlling springback for 
particular types of parts is incremental forming. 
This method is based upon a localized and pro- 
gressive plastic deformation. The two principal 
manners by which this type of forming is accom- 


plished is by roll forming and Anderson skin 
forming. 

The former is limited to forming structural 
members and sheet into constant radius curvatures. 
The structural members that can be formed by 
this method are very limited because of the tendency 
for buckling in the unsupported area while sheet 
rolling has no practical limitations. This is not a 
production method as it usually requires a number 
of passes to obtain the correct shape. 

The Anderson method is a type of incremental 
forming for fabricating double-curved sheet. The 
process can be visualized by drawing a sheet of 
paper over the round corner of a table. Parts 
formed in this manner are fairly consistent and 
springback variations due to material properties 
variation are relatively small because of the small 
curvature of such parts This is a very 
production method, but it is limited to only small 
curvatures 

A third method of controlling springback may be 
termed elevated temperature creep forming. Unlike 
hand-working and the Anderson method, creep 
forming may be utilized to remove buckling and 
distortions, thus raising the formability limits of a 
material considerably 

Creep in metals is generally illustrated with a 
graph as shown in Fig. 7. Creep is a term applied 
to metals where flow is attained at rates slower 
than slip. Provided the applied stress is sufficiently 
high, there will be three stages of flow for a given 
temperature: (1) primary creep, where the flow 
begins rapidly but later slows down, (2) secondary 
creep: when the part becomes adjusted to the load, 
and a steady deformation persists, and (3) tertiary 
creep, evidenced by a rapid increase in flow until 
failure occurs 

Creep is a very obscure phenomenon, but one 
theory relates it to the dislocation theory in metals 
A complete description of this theory 1s beyond the 
scope of this report; however, a dislocation can be 
thought of as a portion of an extra atomic spacing 
sandwiched between two mating rows of atoms as 
shown in Fig. 8. The result is that slip (plastic 
flow) along the slip plane noted is much easier than 
would be the case if no dislocations were present 


‘reep in metals is thus dependent upon the leve 


good 
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of the applied stress, time, temperature, and the 
number of dislocations present. In_ elevated 
temperature creep forming, the applied stresses are 
generally low and the time is of a short duration 
usually than 10 minutes The number of 
dislocations is dependent upon the alloy and, 
consequently, the susceptibility for elevated tem 
perature creep forming is dependent upon the 


less 


material 

Temperature acts to 
fluctuations of the atoms 
resulting in the necessary 
generating new dislocations 
load, such as in a hot mechanical forming die, 
microcreep is initiated by dislocations already 
present in the material; however, the material 1s 
allowed to creep further by the additional disloca 
tions formed by the thermal energy Finally, 


the thermal 
kinetic energy gain 
activation energy for 

Under a constant 


increase 


equilibrium is reached after sufficient strain has 


occurred to relieve the applied stress to a negligible 
quantity. 

What proportion of the total strain occurring in 
elevated temperature creep forming can be attri 
buted to microcreep and what proportion to 
secondary creep is purely speculation. At any rate, 
the amount of recoverable creep is negligible 
provided the temperature and time is sufficient 
This permanent deformation has been found to 
occur on AMS 4908 titanium in 6 to 10 minutes 
at 950° F (510° C.) For the same periods of time, the 
following temperatures have been tentatively found 
to produce permanent creep in the following 
materials 

1. 6 Al.-4V titanium (annealed 648° ¢ 

2. HK31-H24 magnesium-thorium —343 ¢ 

3. 17-7 PH steel (fully aged)—(only 
50 per cent susceptible at 565° C. 

4. 2024-T81 (fully aged 343°C, 

Chis type of creep forming can be visualized 
with the aid of a stress-temperature diagram as 
shown in Fig. 9(° 

The curves represent the relative amount of 
stress necessary to produce (1) | per cent deforma 
tion in 1,000 hours, (2) 1 per cent deformation in 
10 hours, and (3) 1 per cent deformation in 10 
minutes (estimated). It should be noted that only 


around 
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around 5 per cent of the room temperature ultimate 


stress is needed to produce | per cent deformation 
in 10 minutes at 950° F (510° ¢ his is strictly an 
estimate, but it presents a qualitative picture of what 
is necessary to produce elevated temperature creep 
forming 
Fig. 10 illustrates the disappearance of springback 
as brought out on preceeding pages 
Che upper curve represents a room temperature 
stress strain-curve resulting in an elastic recovery 
or springback “‘A” provided forming is at room 
temperature. The lower curve illustrates the low 
stress level approached in elevated temperature 
forming resulting in negligible springback 


type of forming can have many applications 
such as 1) contoured structural members, (2 
beaded panels, (3) double curved sheet, and (4 
recessed parts. Other types such as deep drawn 
parts are excluded because elevated temperature 
creep forming is intended primarily as a means of 
ving springback and distortions rather than 
increasing elongation 
Che principal applications at C.V.A. have been 
forming AMS 4908 and 4901 titanium structural 
members , he benefits to tooling and 
production have been considerable. Practically 
all hand-working that would normally be necessary 
to obtain the desired shape has been eliminated 


on 


Future investigations will be concentrated pri 
marily on beaded panels, double curved skins, and 
recessed parts 

Creep forming, in general, increases formability 
around six to the fold; however, there are still 
limitations of the same sort as in conventional 
forming. For instance, most structural members 
will be limited by the shrink flange type curve 
Shown in the third picture in the appendix(* 
Beaded panel formability will be limited to the type 
of curve presented in the previous section on 
“Springback and Buckling’; however, the curves 
will be transferred much more favourably to the 
upper right side of the graph 

Double-curved skin forming is expected 
limited according to a graph as shown in Fig. 11 

Buckling is still noticed to be the limiting 


to be 
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Fig. 11 Forming in 


parameter as indicated by better formability with 
increasing thickness of material. A typical double- 
curved aircraft sheet is shown as a dot on the graph 
with a large longitudinal radius and a small 
transverse radius. 

Finally, limitations to elevated temperature creep 
forming will be associated with the metallurgy of 
the material. The consideration here is what 
effect temperature exposure has on the mechanical 
properties. A typical graph representing this effect 
is shown in Fig. 12. 

It can be seen that the loss in strength for this 
material after an exposure of 10 minutes for the two 
temperatures T, and T, is not appreciable whereas 
the higher temperatures T, and T, result in a some- 
what higher loss in strength. Another metallurgical 
consideration should also include age embrittlement, 


although the sensitivity of most materials in this 
respect is not very high for such short exposure 
times. 


Conclusions and Recommendations 

It has been shown that the principal factor in 
selecting new materials for airframe application has 
been structural efficiency. It is very doubtful, 
however, that many engineers in the design section 
realize the manufacturing problems and limitations 
associated with the production fabrication of air- 
craft. 

It has been the popular conception in engineering 
design that formability was related almost entirely 


Short-time room-temperature trengti ajte? 


elevated temperatures for a giver 


Fig 12 
short-time exposure at 
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to the elongation of a material. ‘This is true for 
parts that are severely strained in highly localized 
areas such as brake forming, deep drawing, dimp- 
ling, etc. It is understandable that this would be 
the case because design is directly concerned with 
the ability of manufacturing to produce small bend 
radii and good dimples. 

Except for the few cases mentioned above, 
however, elongation plays a minor role in form- 
ability. The other part of formability in manu- 
facturing is related to producibility. How 
parts be formed in a production manner with a 
minimum of hand working? Springback, buckling, 
and distortions have long played the chief role in 
limiting the producibility of thin-sheet aircraft 
parts. Until recently, the principal me.hods for 
handling springback has been die development and 
hand-working. ‘The former, however, is without 
control, so that handworking has been relied upon 
by most airframe producers to finish shape the 
parts. 

Handworking, however, is likely to 
inadequate when applied to the new high strength 
materials for two reasons 1) springback and 
distortions of high strength materials are excessive, 
and (2) the high strength materials are more 
difficult to hand work. 

It is concluded, therefore, that elevated tempera 
ture creep forming will be the chief method of 
controlling springback and distortions. From a 
manufacturing standpoint, the susceptbility of an 
alloy to this type of hot forming will be the principal 
criterion for the selection of materials for air- 
frames. If the temperature required for creep 
forming is beyond the practical metallurgical limits 
for a material, it is very doubtful that manufacturing 
would advocate its acceptance for use. 

Creep forming can be applied to most parts where 
mated dies can be utilized for forming. The 
principal modes of heating have been with electrical 
resistance heated cartridges inserted in mechanical 
dies. Heating in the future might possibly utilize a 
means such as hot fluid so that die costs could be 
reduced to approximately half of the current costs 
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Quantitative Assessment of 








Cup-drawing Tests 
“EST rigs for cup-drawing tests vary from hand- 
operated fly presses with no accurate control of 
punch load or speed to elaborate electrohydraulic 
units with full instrumentation. The simplest test 
is to determine the depth of cup which can be 
drawn from a circular blank of standard diameter 
using standard tools, speed, lubrication, and sheet 
holder pressure. The depth of cup at fracture to 
blank diameter ratio is sometimes quoted for this 
type of test but it is essential to compare such ratios 
only when they apply to the same sheet thickness 
and the same tools. An improvement on this is to 
determine the critical blank diameter which is the 
largest diameter blank which will just form a 
complete cup without fracture, through standard 
tools. The result is often expressed in terms of the 
limiting drawing ratio, given by the ratio, maximum 
blank diameter: punch diameter. A_ further 
elaboration of the cup-drawing test is to plot punch 
pressure against cup depth curves for comparison 
The test also allows investigation of many of the 

tool and drawing condition variables. 
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DEEP-DRAWING and 
STRETCH-FOR MING 
QUALITIES—2’ 


By J. C. WRIGHT, B.Sc., Ph.D., A.LM., A.C.T. 


(Birm.); 


674, September, 1961 


A number of elaborations of the above basic 
principles have been specified in reasonable detail 
but the tests most commonly encountered are the 
Swift Erichsen cup- 


drawin 


cup-drawing test and the 


g test 


rhe test which evolved from the work of Professor 
Swift has been described in detail It determines 
the limiting drawing ratio for a cup drawn from sheet 
beneath a blankholder which subjects the sheet to a 
specified blankholder load but which allows sliding 
of the sheet between holder and die. Two types of 
punches are used, one flat-ended to simulate 
deep-drawing conditions and the other hem- 
spherically ended to simulate deep drawing involving 
a considerable degree of stretch-forming. In 
addition each of these types is made in two sizes. 
Appropriate ring dies are recommended for each 
unch depending on the thickness of sheet to be 
he general principle governing the 

yunch die clearance, over and above the thickness 
if the sheet to allow for thickening of the blank 
during drawing, is that it should lie between 40 per 
cent and 100 per cent of the sheet thickness. The 
recommended tool given in 


tentatively izes are 


lable I 





Blanks should be sheared or punched out 
oversize and then turned or ground to size to 
eliminate work-hardening effects. The tentative 
specification details a drawing lubricant which for 
ferrous materials is loaded to the extent of 10 per 
cent with a chlorinated paraffin wax. Lubrication is 
by immersion of the blank for not less than one 
minute in the lubricant and draining of excess 
lubricant immediately before testing. The blank- 
holding load should be 50 to 75 per cent above the 
load at which wrinkles cease to be visible on a 
drawn cup and although it is not very critical within 
this range, comparative tests should be made with a 
blankholder pressure reproductibility of ~-5 per 
cent. With a little experience, suitable blankholder 
pressures can be selected for groups of deep- 
drawing materials in various thickness ranges 
without having to resort to an actual determination 
of wrinkling tendency for every test. 

The procedure for accurately determining the 
limiting drawing ratio in cup-drawing tests is rather 
lengthy. There are two approaches. In the first, 
single blanks of various diameters near to the 
suspected critical blank diameter are tested by a 
bracketing method to find one which is too large 
and one which is too small. The mean of these is 
then tested and if it fails the lower bracket 1s 
examined ; otherwise the upper bracket is examined. 
The process is repeated until the likely blank size 
has been found. The blanks for the Swift test are 
normally made in increments of diameters which 


will give increments of 0.025 in the limiting drawing 
ratio ; increments of 0.05 in. for the 2-in. (50-mm. 


punch for example. Similarly, in the Erichsen 
cup-drawing test, one-millimetre increments are 
used. The second method of assessing the critical 
blank size relies on the fact that the punch pressure, 
necessary to draw the cup completely, rises linearly 


13 An exaggerated representatior 


arise in estimating limiting 
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with increasing blank diameter up to the critical 
blank diameter and further increases in blank 
diameter beyond this require a _ substantially 
constant punch load to fracture. If the slope of the 
curve of punch load plotted against blank diameter 
is determined, together with the fracture load, 
extrapolation to the point of intersection gives the 
critical blank diameter. The accuracy of this 
method increases with the number of blanks tested 
The uncertainty in the critical blank diameter 
obtained in this way is illustrated in Fig. 13 
Whichever method is used to determine the 
critical blank diameter, it should be confirmed in 
accurate work by repeated tests at the blank 
diameters adjacent to the approximate maximum 
blank diameter. The Swift test recommendations 
suggest five repeat tests at each of these diameters 
Obviously this requires considerable work and 
makes the test a research or referee method rather 
than a routine test. Svahn(**), studied statistically 
the dispersion in testing values using 3, 6, 10 and 50 
test blanks to determine the limiting drawing ratio 
under carefully controlled cup-forming test condi- 
tions on mild steel, stainless steel, brass and 
aluminium. He concluded that an accuracy of 
0.5 per cent on blank diameter was possible using 
six blanks and a great increase in the number of 
blanks was required to better this significantly 

Much detailed development work has been done 
to assess the influence of the many variables in the 
“simple” cup-forming test. The work 
of Swift and his co-workers("', has ) > OF 
Svahn and of Zaat(*’)*, provide a basis for 
study of this field. 

Willis(*°), in reviewing Swift’s work demonstrates 
how Swift’s theoretical treatment of the deep- 
drawing process was sufficiently accurate to enable 
forecasts to be made of the amount of work, the 
punch load, the degree of thickening of the blank 
and other factors involved, to an accuracy of | per 
cent. The component operations considered in 
deducing this theory were drawing the flange in 
over the face of the die; bending of material over 
the die-entry radius and its subsequent unbending 
to form the cup wall, both under tension; the 
stretching and thinning of the cup walls and the 
stretching of the blank over the punch profile 
Bending the material over the die-entry radius 
under tension contributes to the thinning process 
rhe amount of thinning increases with the sharpness 
of curvature, the thickness of the metal, and the 
amount of applied tension, and with decreasing 
strain-hardening capacity. Unbending also pro- 
duces thinning although the effect is less than that 
caused by the original bending This is also 
reflected in the fact that increasing the blankholder 
pressure, within reasonable limits, although not 


so-called 


be published in a futur 
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greatly altering the punch load, produces a slightly 
thinner walled cup. The range over which blank 
holder pressure may be varied, without detriment 
to the limiting drawing ratio and excessive increases 
in punch load, has been the subject of slight 
differences of opinion When drawing thick 
blanks, a pressure plate may not be needed to 
prevent wrinkling although its use enables a larger 
blank to be drawn. When a blank is prone to 
wrinkling the blankholder pressure, in preventing 
wrinkling, enables a larger blank to be drawn but if 
the pressure is excessive the critical blank diameter 
again decreases. Chapman and Wallace(*"), are 
of the opinion that the blankholder pressure 
should be adjusted to a value of 50 per cent above 
that which just prevents wrinkling and a further 
increase beyond this value reduces the limiting 
drawing ratio. Swift(**), has suggested that 
blankholder pressure up to at least 400 per cent in 
excess of the minimum required to prevent wrinkling 
is permissible and mean pressures over the flange 
of about 400 Ib. per sq. in. for steel and 250 Ib. per 
sq. in. for aluminium are satisfactory Che 
important thing is to ensure that the blankholder 


pressure is not excessive and having selected a 
satisfactory pressure, to maintain it at a constant 


level for comparable tests. However, when extreme 
changes in blank diameter are made, it 1s advisable 
to make allowances for the fact that the load per unit 
area of flange wil! increase considerably for small 
blanks compared with large blanks under a constant 
total blankholder load. 

Over a limited range, increasing the die entry 
profile radius increases the critical blank dia- 
meter(**’ °°), but great increases in this radius 
produce only slight additional benefit. This is 
illustrated by Fig. 14. A disadvantage of a large 
die-entry radius is that the influence of the blank- 
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holder can be exerted only up to the edge of the 
die-entry mouth and large die entry radu leave 
the sheet unrestrained to a greater extent than small 
profile radi. From Fig. 14, Swift has suggested a 
reasonable compromise, for die entry profile radius, 
of 10 thickness. Increasing the 
variations in cup 
yf necking, as 
a hemispherically ended 
puncl Increasing the profile radius also reduces 
maximum punch load and reduces the total work, 
Fig. 16. It will be seen from the table of recom 
mended tool dimensions for the Swift test that the 
radius for each sheet thickness range is 
0 to 14.3 umes the sheet thickness, except for the 
0.45-to 0.64-mm. sheet range using the 50-mm 
diameter punch his particular range uses a die 
clearance of 55 to 110 per cent of sheet thickness 
and the die entry radius is 11 to 15.8 times the 
sheet thickness, for reasons given in the tentative 
specification 
As the punch profile is changed progressively 
from a flat-ended punch with sharp profile radius 
to a hemispherically ended one, the two necking 
which form on or near the cup bottom 
during drawing become less pronounced 
other hand, thinning at the centre of thi 
base becomes more shown for mild 
steel in Fig. 17. Chapman and Wallace(**), have 
shown that the limiting drawing ratio does not var 
with punch diameter, provided the ratio of sheet 
thickness to punch diameter is constant. Results 
obtained with punch diameters less than 1} inches 
ed anomalies so a punch of 1} inches or more 
in diameter is preferred. If the punch diameter 
is increased while maintaining the sheet thickness 
limiting drawing ratio 
attributed to the greater proportionate effect 
friction at lower values of the ratio, 
punch diameter. Combining 


the sheet 
also 


times 
profile radius evens out 
thickness and 
shown in Fig. 15, 


reduces the severity 


using 


die entry 


regions 
radi 
On the 


severe as 1S 


sh \ 


constant, the decreases 
his 1s 
I urface 


erial thickness 





the effects of punch profile radius and punch 
diameter, Svahn has shown(**), that the limiting 
drawing ratio decreases with decreasing punch 
profile radius and the effect of decreasing punch 
profile radius is more damaging with increasing 
punch diameter. 

The clearance between punch and die for the 
Swift test is between 40 and 100 per cent above the 
sheet thickness. Svahn(**), has suggested that the 
limiting drawing ratio is unaffected by a variation 
of punch to die clearance above the sheet thickness 
of from zero to 100 per cent. It should be noted 
that a clearance between the punch and die equal 
to the original sheet thickness, 7.e., an excess 
clearance of zero, will result in some ironing of the 
cup wall due to the thickening of the original sheet 
as it crowds into the die mouth. Zaat, states 
that the clearance must be large enough to allow 
free movement of sheet between punch and die, 
which implies a minimum excess of about 30 
per cent. 

Regarding the effect of speed of testing, Svahn 
states that a variation in punch speed above about 
3 mm. per sec. up to 154 mm. per sec. (30 ft. min 
had no influence on limiting drawing ratio, but at 
very low speeds, the limiting drawing ratio tends to 
increase slightly. The tentative specification for the 
Swift test , States that the drawing speed should 
be maintained reasonable constant and should 
normally be below 35 mm. per sec. (7 ft. per min. 


In discussing speed effects it is very difficult to 


distinguish the effect of speed per se from the indirect 
effect of speed on lubrication The combined 


Effect 


Top dia 


v} 


Fig. 16 
travel 
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effects of lubrication and punch speed in the range, 
10 to 90 ft. per min. (50 to 450 mm. per sec.) have 
been investigated by Coupland and Wilson using 
a Swift cup-drawing press. Within this speed range 
the temperature of the deforming blank will rise 
appreciably and the flow stress will be reduced 
Because the drawing zone rather than the stretch 
forming zone over the end of the punch is affected, 
this will tend to improve drawing capacity. On 
the other hand, the increase in temperature will also 
reduce the efficiency of a liquid lubricant. Annealed 
70/30 brass lubricated with a thin film of graphite 
showed no detectable speed effect but when drawn 
with liquid lubricants the f 


effectiveness of the 
lubricant changed with 


drawing speed An 
increased speed increased lubricant effectiveness 
on the punch side, which was reflected in a 
decreased limiting drawing ratio with a round-nosed 
punch because of easier stretching. The effective- 
was also increased on the die which 
resulted in an increased limiting drawing ratio with 
a flat-nosed punch. With both steel and brass the 
highest limiting drawing ratio was obtained when 
the blanks were lubricated on the die side only, 
presumably because the punch is then able t 
restrain the material in contact with it from 
excessive stretching. Tests made using muneral 
oils showed that lubrication improved with increased 
lubricant viscosity. Thus the effects of increased 
lubricant viscosity on drawing capacity are similar 
to the effects of increased drawirg speeds. Work 
by Wallac confirms this, in showing that 
drawing ratio increases with speed using mineral 
oil due to an increased hydrodynamic effect main- 
taining full film lubrication, while at low speeds the 
oil tends to be squeezed out. On the other hand, 
using a typical boundary lubricant such as calcium 
oleate, Wallace showed the limiting drawing ratio 
with increasing speed because 


ness side 


decreased local 
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heating broke down the lubricant partially 
absence of a lubricant, the drawing ratio 
vary with drawing speed as is shown in Fig. 18 
Coupland and Wilson point out the difficulty 
which arises when attempts are made to assess 
commercial drawing behaviour from standardized 
tests using conditions of speed and lubrication 
quite different from those used in the press-shop 
Additionally, lubrication over the punch is necessary 
if maximum stretch-forming ability is to be 
measured but unnecessary to achieve good deep 
drawability. Witton and Mear(*'), investigating 
the influence of tool and sheet surface finish on the 
results of the Swift test using a 2-in. diameter 
punch, showed that aluminium gave a better 
limiting drawing ratio when drawn with a rough 
punch and smooth die. They also showed that 
variation in roughness of aluminium and brass test 
blanks in the range 0 to 20v-in affected the drawing 
ratio very little but rough steel tended to draw better 
than smooth. As a result of this work, Witton and 
Mear, recommend that the tool roughness range 
for the Swift test should be reduced from 0 to 
20¥-in. centre-line average to 0 to 10-in. 
centre-line average in order to improve correlation 
between different Swift presses. They point out 
that tungsten-carbide tooling would be advantageous 
in keeping surface wear to levels within the accept- 
able finish range. 

Sufficient has been discussed above, though little 
enough compared with the scale of the original 
work and work stil required, to indicate the 
complexity of the problem of producing a satis- 
factory simulative cup-drawing test. Arising from 
this approach there are two possibilities 
every variable in the process is known it should be 
possible to derive an accurate relationship between 
all the variables and a function of drawability 
his relationship will be exceptionally complicated 
The formulae derived by Swift, which assume some 
simplifications, are too complex for everyday 
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First, if 


industrial use, although they can be used, if ume 
and skill is available, to predict approximately 
performance in the press or the press 
required for a given component. The 

second approach is to so carefully control the 
variables of a simulative testing procedure that the 
test value gives a direct assessment of the per- 
formance of a given sheet under the press. This 
type of approach has been detailed by Zaar who 
concludes that to differentiate intrinsic sheet 
it is necessary to standardize testing con 
ditions to an advanced degree. If it is recognized 
t y variables affecting the limiting drawing 

in a cup-drawing test are continuous, then 
attempt should be made to produce smooth 
onships between the various tool dimensions 
sheet thicknesses. In order to do this, among 
relationships, Zaat claims the die diameter 

uld be a linear function of punch diameter and 
sheet thickness ; die profile radius must be propor- 
tional to sheet thickness ; and punch profile radius 
must be a linear function of both the punch dia 
meter and the sheet thickness Finally, Zaat 
prefers to use the “cup-head limiting drawing 


r 
ratio’, which he defines as 


material 


capacity 


quality 
i 


Limiting diameter of blank 


Internal die diameter original sheet thickness, 
as the measure of drawability. It is said to 
be a more accurate measure than the conventional 
limiting drawing ratio and the difference between 
the two may be as much as 7 per cent, the difference 
being a function of punch diameter and sheet 
thickness 

Che argument put forward by Zaat is acceptable 
in principle but to put it into practice in a test 
would require a very large number of die and punch 
sets, each set being used for a small range of sheet 
thickness. This is assuming the use of only one 
punch diameter, but the punch profile would vary 
gradually from one sheet thickness range to the next 
If two basic punch diameters are considered, as in 
the Swift test, the tool requirements are doubled 
On this basis, the Swift test tool dimensions may 
be regarded as a compromise between the theoretical 
requirement of many tools and a test involving only 
a single set of tools. Thus the die diameter and 
profile radius in the Swift test vary linearly with the 
mean sheet thickness in four ranges for the two 
punch diameters Punch profile radius does 
increase slightly in changing from the 32-mm. to 
the 50-mm. punch, but each punch profile radius 
remains constant with respect to sheet thickness 


The Erichsen Cup-drawing Test 

Having discussed -the variables in a cup-forming 
test in terms of the Swift test it is now appropriate 
to discuss the Erichsen version of the test which 
has in fact been in existence longer than the Swift 
test. The basic principles of forming the cup and 
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measuring the drawability are the same as for the 
Swift test, but there are differences in tool dimen- 
sions. In the first place, only one punch diameter is 
used, 33 mm., and the punch profile radius is 4.5 
mm., as in the equivalent Swift test punch. As far 
as the present author is aware, no firm recommenda- 
tions have been made as to the maximum range of 
sheet thicknesses to be represented by each die in 
the Erichsen test, but the design of the dies varies 
continuously according to sheet thickness as shown 
in Table II which uses only a sample of the available 
die sizes as an illustration 

It is immediately apparent that the die profile 
radius is small compared with that used in the 
Swift test and as a result the ratio of die profile 
sheet thickness varies from 1.5 to about 5 over the 
main part of the range as compared with 10 to 14.3 
in the Swift test. The other main difference is that 
the excess clearance over sheet thickness between 
purch and die in the Erichsen cup-drawing test 1s 
far more constant than in the Swift test because of 
the larger number of dies available. It varies 
bezween 15 and 25 per cent of the sheet thickness as 
compared with 40 to 100 per cent for the Swift test. 
As a rough guide, an Erichsen deep-drawn cup will 
finish with an average wall thickness the same as the 
original sheet thickness and a small amount of 
ironing will have taken place in zones where 
thickening had occurred. Thus, the Erichsen 
version of the cup-drawing test is generally “more 
severe” than the Swift test, and the Erichsen 
limiting drawing ratio should in the majority of 
cases be slightly smaller than that obtained in the 
Swift test. There are exceptions to this in that 
there are some sheet conditions when the blank is 
able to negotiate the tight die-entry radius of the 
Erichsen die without failure and also benefit from 
a slight degree of ironing in the wall. The limiting 
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drawing ratio may then be higher than that given 
by the Swift test. The argument for the Erichsen 
version of the test is that in producing a cup with a 
wall the same thickness as the sheet and allowing in 
most cases a small degree of ironing the test is a 
closer simulation of industrial deep-drawing condi- 
tions than a test which allows free movement 
between punch and die. 

Whereas the possibility of using a round-nosed 
punch is written into the tentative specification for 
the Swift test to represent a degree of stretch- 
forming, this is not a normal part of the Erichsen 
test but there is no reason to prevent a round-nosed 
punch being used successfully in the Erichsen test 
There is an extension of the test which is fully 
specified and that is the second draw test. This 
takes a cup drawn from a critical blank diameter 
and draws it down to a smaller diameter, without 
interstage annealing, giving a further reduction of 
about 20 per cent. The important point is that the 
cup should fail in the redraw and the depth of 
redraw punch penetration is said to be a measure 
of the ductility remaining in the first stage cup. It 
should therefore help to discriminate between two 
sheets having the same critical blank diameter 
Ihe usefulness of a redraw test has been demon- 
strated by Gwyer and Varley(**), who showed that a 
two-stage draw may reveal important differences 
in the deep-drawing properties of sheet aluminium 
which are not revealed by a single draw. Such 
tests also determine the most suitable ratio of first 
and second-stage draws. Wilts in describing 
Swift’s work also discusses some aspects of two- 
stage drawing which are pertinent to a redraw test 
A flat-bottom cup is more satisfactory for subsequent 
redrawing. ‘This is partly due to the fact that the 
flat bottom of the cup is generally thicker than the 
equivalent round-bottom cup. The position of the 
local necking which occurs over the sharper profile 
of a flat nosed punch is away from the position of 
local necking generated by the redraw punch and 
consequently is not critical. It was found that the 
deepest combined drawing ratio occurred when the 
first stage cup was drawn as deeply as possible but 
materials which can be drawn very well in the 
cup-forming stage generally give no deeper cup 
after redrawing than material having only a 
moderate initial cup-forming capacity. Thus, sub 
stantial work-hardening ability which is normally 
valuable in initial cup forming can make a material 
less suitable for redrawing. It follows then, that 
the order of merit for materials in the cup-forming 
stage often will not apply to the same materials 
sorted on a basis of their redraw ability. Generally 
the redrawing ratio varies inversely with the 
initial drawing ratio due to the increased work on 
the larger initial blank causing greater work- 
hardening which, in turn, increases the punch load 
necessary for redrawing. The above remarks apply 
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only to direct redrawing without interstage anneal 
ing. Reverse redrawing ability could be tested but 
is beyond the scope of the present review. Natur 
ally, annealing distinctly improves redrawability, so 
does redrawing at a higher temperature without 
annealing. It is important to appreciate this when 
conducting redraw tests, because if the temperature 
yf the initial cups varies, as it may easily do, owing 
to varying degrees of work heating and varying 
second Stage, 


degrees of cooling between first and 
19 


then the results wili not be comparable. Fig 
illustrates how the redraw depth to failure of a 
number of similar cups in 70/30 brass decreases 
appreciably with increasing time between the 
cup-forming and the redrawing operation. On th 
same time scale, the average temperature of the 
cups is plotted as a result of calorimetry experiments. 
It will be seen that an average increase in tempera 
a few degrees produces a significant 


e 


ture of only 
increase in redrawability 

There is littke doubt that redraw 
useful part to play, either in assessing the residual 
ductility in a cup formed from a critical blank 
diameter which is the object of the Erichsen second- 
tage test, or in studying redrawability for its own 
Considerably more work is required 
specification of a redraw test 


these objectives can be achieved 


tests have a 


sake 
however, on the 
before either of 
with complete satisfaction 
Mrectionality Testing 

Before leaving the subject of the simple cup 
forming test, it 1s appropriate to mention its use in 
assessing directionality of sheet material intended 
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for deep drawing. Briefly, a cup is drawn from a 
specimen blank with the object of assessing 
directionality from the height of the ears produced 
on the wall of the cup and their relationship with 
the direction of rolling of the original sheet 
Observing the position of the ears with respect to 
rolling direction is a simple matter and requires 
very little by way of test specification but quantitative 
comparison of directionality on the basis of ear 
height is influenced by variables. No 
completely satisfactory and widely accepted specifi- 
cation exists for this type of test. Ear height may 
be expected to increase with increase in the ratio 
of blank diameter punch diameter and with 
increasing punch profile radius because in both 
cases larger areas of the blank are brought into a 
to contribute to the cup wall and to the 
of ears. On the other hand, increasing 
ironing would be expected to decrease 


several 


»0OS1010N 
ormation 
degrees of 


ear height because ironing would act on the thicker 


I 
f 


material at the base of the troughs in preference to 
the thinner material of the ears 


The H 

Che simple cup-drawing test ha 

in several ways, including the drawing of a cup from 

lank with a hole in it so that the hole appears in 

base of the cup. The originators of this test 

bel and Pomp(*"), at the Kaiser Wilhelm 

Institute, the initials of which, K.W.I., are often 
ised to distinguish the test 

Originally, the specimen for this test was 90 mm 

square and a 12 mm. diameter hole was reamered 

at its centre. The blank was partly drawn into a 

cup, using a 40-mm. diameter punch with 5-mm 

profile radius moving into a radiused ring die which 

allowed sufficient excess clearance to avoid ironing 

Ihe cup drawn to the point where radial 

cracks appeared to start from the edge of the hole 

and the K.W.I. value then by the 

percentage increase in the average diameter of the 

hole. At the end of the test, the hole is not likely 

to be circular due to possible directionality in the 

leading to non-uniform radial flow. A 

blank with no such directionality will flow 

asily from the four flat edges than it will from 

mers. In order to’eliminate the restraining 

> of the corners it is now the practice to use 

blanks although they are slightly more 


xpanding Cup Ti 


been modified 
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was given 
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Fig. 20.--Specimen 
a) before testing; a 


also necessary to 


troublesome to prepare. It is 


prepare the edge of the central hole very carefully 


and consistently. In order to test narrow and thin 
sheet material the original test dimensions have 
been supplemented with alternatives as shown in 
Table III 

It was originally considered that the K.W.I. test 
measured the ductility of the metal situated at the 
periphery of the hole. However, even if the hole is 
prepared very carefully with minimum work- 
hardening at the edge, the cracks do not always 
initiate at the edge itself but at a small distance 
from the edge(**). This cannot be explained only 
on the assumption that preparing the hole has 
produced work-hardening because of the percentage 
of samples where the crack obviously did not 
initiate at the hole fell with increasing hole diameter 
to punch diameter ratio. _ It seems likely, therefore, 
that the K.W.I. test does not guarantee fracture at 
the edge of the hole and the position where the 
crack begins depends on the strain pattern in the 
blank as whole, which is, in turn, dependent on the 
variables and the sheet properties. G. de 
Witte(**), uses the following argument to show that 
this might be expected. If no hole existed in the 
blank, the cup would fail over the punch profile 
radius. If a sufficiently small hole is introduced it 
would not alter this pattern of failure. As the hole 
is enlarged, the point of fracture initiation would be 
expected to move towards the hole but not in a 
discontinuous fashion. 


test 
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What then does the K.W.I. test measure? One 
might expect it to assess materials in terms of their 
ability to form deep pressings which also have holes 
in the stretch-forming zones. A number of 
engineering pressings could be placed in this 
category and the K.W.I. test might well simulate 
them better than a simple cup test. More funda- 
mentally, the hole expanding test subjects the blank 
to shrink-flanging under the blankholder and die 
face, stretch flanging over the punch head and some 
bending and unbending. If the stretch flanging 
can be made the dominant part of the test, then the 
test results may be applicable to pressings where 
stretch-flanging is important but not necessarily 
carrying a central cut-away zone as does the actual 


test-piece. 


Wedge-drawing Tests 

Mention of shrink-flanging above is a suitable 
introduction to wedge-drawing tests. The objective 
of such tests has been to impose compressi\ 
stresses in the width of a strip specimen during 
tensile test. One of the distinguishing features of 
pure deep drawing is the reduction in flange dia- 
meter as the cup is drawn and the creation of the 
hoop compression stress in the fiange 

The origin of the test is due to Sachs 
also been investigated by Eksergram, Stelles 
Wetler, and Rockwell, and by Swift 
among others. The test is based on the maximum 
length of a 1 : 5 taper wedge which may be drawn 
through a matching die, and on the stress required to 
pull the wedge through. Test-pieces used by Sach 


, but has 


and 


Brewer 
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are outlined in Fig. 20, and by Swift in Fig. 21, and 
a die arrangement in Fig. 22. Results from this 
type of test have tended to be erratic mainly due to 
the high but variable friction imposed on the edges 
of the wedge specimen. Thin specimens tend to 
thicken up more at the taper edges than in the 
central area. Axiality of loading, case-hardening of 
dies and adequate lubrication are necessary for 
consistent results and specimen surface condition, 
particularly at the edge, is critical. A number of 
specimens must be prepared to assess the material 
accurately but this is assisted by the fact that the 
maximum wedge drawing ratio R,/R, (see Fig. 21 
correlates reasonably well with maximum drawing 
load, as shown in Fig. 23. The frictional effects are 
very difficult to control and the test 
introduce suitable bending and unbending as 
happens over the die entry profile radius in deep 
drawing. With these drawbacks, it is not surprising 
that the wedge-drawing test has declined in 
popularity and it *s probably more complex and 
roublesome than a full cup-forming test 


Bend Testing 

The absence of bending from the wedge-drawing 
test was criticized on the grounds that bending 
under tension is an essential part cf a deep-drawing 
operation. Separate bend tests have been used to 
give a semi-quantitative assessment of this aspect 
of deep-drawing quality for as long as deep-drawing 
methods have been used. Unless the specimen 1s 
under tension during bending this simple test loses 
most of what semi-quantitative relationship it has 
with deep drawability. The test serves to reject 
material which will not undergo the bending 
required but a successful bend test result is no 
guarantee that the material will withstand simular 
bending in the complex stress field of deep drawing 

As one example of the development of semi 
quantitative bend tests the “Flex-tester” instru 
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ment is described [he instrument consists of 
a rigid steel base bent, with a smooth radius, through 
a 60-deg. angle. A bracket at one end of the base 
plate clips on to the corner of the sheet to be tested 
and the instrument is rocked backwards to produce 
a 60-deg. bend in the corner of the sheet. A dial 
measures the resistance of the material to the bend 
and the reading is corrected to take account of 
differences in sheet thickness. When released, the 
sheet corner retains a permanent set, the curvature 
of which can be measured and is said to be a 
of the tendency for the sheet to stretcher- 
It is said to correlate directly with 
[his instrument does not 


measure 
train marking 
yield-point elongation 
claim to measure specific physical properties of the 
sheet but the readings are accumulated, together 
with a record of the actual sheet performance, to 

unds for prediction of sheet performance 
priate to testing of deep 


yf sheet, are described 


bend te 

rawing and stretch-f 

in B.S.S., 485 
Testing 


leaving 


tests it 1S 


} 
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1935 


associated with simple 
appropriate to mention 
the rating of lubricants. Work on a small 
las normally Swift cup-forming test 
e. Swift(*’), compared lubricants on 
f the amount by which maximum punch 

load was reduced in using a given lubricant, when 
compared with the load required to draw the same 
without lubricant. The reductions in punch 

ith the better lubricants were of the order of 

cent for mild steel and 30 per cent with 

ium. In this rating, drawing speeds were 

w compared with industrial practice so that 


snects 
dS PCCt 


lrawing 


used the 


niurnos 
ul} 


r 


ults must be interpreted with caution 
the efficiency of various 
in deep-drawing commercial copper, 
Swift cup-drawing press and recorded the 
lubricant using 
these results against 
aried from 75 to 


,; IM asse ing 


im punch for each 


plotted 
which was 
nd showed not only the relative 
ubricant but also that the relative 
blankholder pressure is not the same 

xr medium blankholder pressures 
ate assessment of lubricants 1s required it 
advantageous to plot the punch-load 
using a 


for each lubricant 


eed comparable with industrial practice 

200d instrumentation and an arrange 
cin 
giving an 
f work done for each test from the area 


recording such as a 


advantage 


high-speed 
but it has the 
rence in 
nterpretation 
than the 


load /travel curve Th 
lone should be a more accurate 
ifferences in lubrication efficiency 


figure of maximum load 





ARRANGEMENT oF 
CONICAL uP TEST 


The Conical Cup-forming Test 

The cup-forming tests and components of them, 
described up to this point, have been concerned 
with the so-called simple, cylindrical cup. A 
completely different approach was used by Japanese 
workers in developing a conical cup-forming test 
This test was investigated by Fukui(**), in 1938, 
and developed by him and others over the next 
twenty years, culminating in a full testing procedure 
in 1958 In the conical cup test, it is possible 
to draw a sheet without forming wrinkles and 
without applying any blankholder pressure provided 
the correct blank diameter is selected with respect 
only to sheet thickness. The effect of bending and 
unbending, which is an important factor in a 
cylindrical cup-forming test, is also less important 
in the conical cup test. These are convenient 
simplifications from the point of view of test 
procedure but they must be taken into account 
when assessing to what extent the test simulates 
industrial pressing conditions [wo types of 
punch have been used, one being hemispherically 
ended and the other flat ended with a profile radius 
of approximately 5 to 10 times the thickness of the 
test blank. The round punch has received more 
attention. The rating of drawability is obtained 
from the ratio of the original blank diameter to the 


ABLE IV 


Blank thickness, mm. | 0.5—-0.8 


Blank dia., d,.mm 

Conical half-angle of 
dic. 0 deg 

Die hole dia. d,. mm 

Die profile radius, 
fa, mm 

Ball radius, r,, 


mm 


740 


average diameter of the rim of the conical cup when 
fracture occurs. Since the blank diameter 1s fixed 
only by the sheet thickness the test is simpler and 
quicker than the cylindrical cup forming tests 

The principle of the test is illustrated in Fig. 24 
A circular blank is rested horizontally in the conical 
die, and drawn with the appropriate punch until 
the bottom of the cup fractures. The dimensional 
specifications are given in Table IV 

Che die hole diameters specified are such that no 
ironing of the cup occurs as it enters the die hole 
Blanks should be cleaned and then lubricated 
completely with machine oil of a reproducible 
quality and the speed of drawing is virtually 
immaterial. Correlation of the conical cup test with 
industrial production results has been investigated 
and will be discussed later 

Ihe simulative test procedures have been out 
lined in this account in sufficient variety and detail 
to allow discussion of their relation with each other 
non-simulative test results and with results 
from works practice. Other tests exist but they are 
mainiy modifications of those described and, as 
such, do not warrant special attention 


with 


Rating the Severity of Pressings 

Before a suitable test can be selected for the 
purpose of examining material destined for a given 
pressing, it is necessary to know as much as possible 
about the mode and severity of deformation of the 
sheet in forming the component. An experienced 
shop supervisor can deduce a great 
about both the mode and severity of deformation 
from an engineers’ drawing but, at best, this will be 
a qualitative interpretation. The interpretation 

easier, though still qualitative, if made of 
models of the component. A scaled-down version 
of the component may be produced in a small press 
in order mainly to develop satisfactory tool arrange 
These small-scale pressings, if they are 
reasonably accurate replicas, are also useful in 
examining flow patterns. However, it 
difficult, if not impossible, accurately to scale dowr 
the thickness of sheet used in producing thes 
small replicas and quantitative measurement of 
strains on them is likely to be misleading. The 
most informative tests are associated with full-scale 
trials of the job on the press but this method is 
expensive in material. The part may be tried out 
with various qualities of sheet in order to give a 
broad classification but except for borderline case: 
this method little or no more information 
than an experienced judgment of the drawing or 
an example of the part. When a reasonably satis 
factory tool arrangement and material have been 
selected and the job is in production, the reject 
percentage becomes a very powerful means of 
assessing material. It follows, therefore, that a 

Continued in page 741 
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Quantitative Assessment of 





Deep-drawing and Stretch- 





forming Qualities 





Continued from page 








supply of carefully chosen 
material of consistent properties 
can be used to rate pressing 
severity by the reject percentage 
The most economical method of 
rating pressing severity a 
semi-quantitative fashion is by 
printing a grid on the blank and 
then to measure the local strains 
after forming. The severity rating is then normally 
based on the maximum strains observed. The size 
of the grid is chosen to suit the general size and 
intricacy of the pressing and it has been suggested 
that the most suitable pattern is a series of squares 
including tangential circles rather than simple 
Squares alone(*® An example of a_ typical 
deformed grid is shown in Fig. 25, from a paper by 
Nelson From this type of investigation it is 
possible to be very selective in sampling sheets for 
other tests. If samples are limited, for instance, 
they may be taken from areas of the sheet where 
maximum deformation is expected during pressing 
This is particularly important when using sheet 
material with somewhat heterogeneous properties 
such as rimming steel sheet. Having matched the 
sample position with the pressing it is also possible 
to be over the particular test value 
required to give a reasonable estimation of be 
haviour at that position. Referring to the simple 
tensile test, for example, uniform elongation values 
are likely to be more significant in areas where 
stretch-forming is reasonably uniform and extensive, 
whereas overall elongation may be a better criterion 
in small stretch-formed pressings or in 
regions of highly localized strain in large pressings 
To be continued 
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New 
Swedish 
Aluminium- 
Foil Mill 

in 
Production 





In the 4-high mill at Skultunaverken 
the thickness of the foil is decreased 
from 0.7 mm to 0.02 mm. From th 
table in the 
rolling, cooling liquid, 
controlled 


] 


foreground pressure of 
rolling peed, 

Each coil 
2,000 kg. of aluminium 
tdth of 1,200 mm. If al 
rolled up to household fot 
1 be 25.000 rol! 


etc., 1s 
contains 
with a u 
this wa 
uw woul 





\W ITH a present output of 1,100 tons per annum, 

corresponding to two-thirds of the Swedish 
consumption of this product, a new aluminium foil 
mill has recently been placed in production at 
Skultuna, Sweden, by AB Svenska Metallverken, 
the country’s largest producers of non-ferrous 
metal products. With the opening of the new 
plant, all aluminium foil production has now been 
transferred to Skultuna from Finspang. 


The raw material will still come from the Finspang 
plant in rolls of 2,000 kg., the bands of which are 
0.7 mm. thick and 1.25 m. wide. These are then 
rolled down to ,',th of the original thickness, or a 
thickness of 0.009 mm., the usual size for packing 
material. Different thicknesses will, however, 
be produced according to the purposes for which the 
end product is required. Facilities are also 
available at Skultuna for embossing patterns, 
trade marks, etc., into the foil, as well as for finishing 
the various colour prints. 


Continuous control is exercised over the whole 
production line, density, strength, thickness, etc., 
being continuously tested during rolling. The 
surface of the foil is particularly carefully scrutinized, 
as it must have a special finish for the continued 
treatment, e.g.* lacquering, colour printing, etc. 
Control is carried out from the laboratory which 
takes a sample from each machine every other 
hour. The printing and colouring is done in 
rotary machines and the colours, in most cases, are 
quickly-drying plain lacquers used to protect the 
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foil from water or chemical attack and to make the 
foil firmer. For certain higher-class wrappings the 
foil is then often further lacquered with a very thin 
colourless lac film which gives good protection 
against scratches. 

Since AB Svenska Metallverken are the only 
manufacturers of aluminium foil in Sweden, the 
Skultuna works sells about 90 per cent of its output 
to the packaging industry while the remainder, 
about one million rolls, is marketed as household 
foil. 

The new factory has at present a maximum 
productive capacity of 1,500 tons, with possibilities 
for further expansion. 





Steelmen to visit U.S.S.R. 


"THREE R.T.B. managers from Spencer Works 
and Ebbw Vale are to visit Russian steelwork 
Permission for the visit which will last for tw: 
three weeks has been received; although it is hoped 
that the tour will take place before the end of th 
autumn, no further details of dates or itinerary are 


yet available. The R.T.B. trio is: Mr. A. J. Burge: 

Ironmaking Manager, Spencer Works); Mr. W. R 
Harrison (Blastfurnace Manager, Spencer Works 

and Mr. C. Penry (Coke and Iron Manager, Ebbw 
Vale). 
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INTRODUCTION 

§ TEEL ingots are subject to centrally situated 
“ defects originating from impurity segregation, 
the evolution of gases and the contraction of the 
melt during solidification. On rolling to sheet, 
though small cavities comprising the secondary pipe 
usually weld up, other defects persist and give rise 
to laminar discontinuities within the sheet thickness 
These iaminations are elongated in the direction of 
rolling. Primary pipe, the large contraction cavity 
at the top of an ingot, is particularly deleterious as 
its heavily oxidized surface will never weld up during 
rolling 

In normal practice a fixed portion of the ingot, 
corresponding to the pipe, 1S cropped Severe 
laminations result if this discard is inadequate, a 
typical example in silicon steel being shown in 
Fig. | 

Laminations may give trouble when the sheet is 
subsequently fabricated by causing sheared and 
punched edges to split open, the formation of 
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and the rupture of one or both surfaces on 
ng, and poor-quality welds due to blistering 
ie heat-affected zone and the effect of oxide in 
e weld deposit. 
Che construction of the magnet pole-pieces for 
the NIMROD proton synchrotron involves the use 
several hundred thousand silicon-steel sheets of 
) thicknesses, 0.020 in. and 0.030 in. The sheets 
e bonded together by epoxy resin and are subject 
nsiderable resulting from 
magnetic forces in the plane of the sheets. Pole 
» design was based on the assumption that the 
ing resistance to the shear stresses would be the 
resin bond. However, it may be that 
laminated sheet could fail through the lamination at 
stress. In view of this, inspection of the 
sheets was considered necessary 
In this paper the available non-destructive 
inspection techniques are reviewed. A number of 
hot- and cold-rolled sheets have been inspected and 
correlated with a subsequent 
destructive examination Factors affecting the 


hoice of technique are discussed 


shear stresses 


a severely 


lower 
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ELECTRICAL-RESISTANCE TECHNIQUE 
1. Method 

Laminations, having high electrical resistance, 
will obstruct the passage of an electric current 
flowing in a direction perpendicular to the sheet 
The current is diverted to circumvent laminations, 
and the electrical potential across the sheet rises, 
due to the increased current-path length and the 
reduced current cross-section of the defective zone 
In the circuit diagram (Fig. 2), a continuous direct 
current is fed across the plate through the contacts 
AA via a ballast resistor R, which controls the 
current and swamps changes in contact and sheet 
resistance. The potential drop across the sheet is 
measured between the adjacent contacts BB, which 
are electrically insulated from AA. Work at 
B.I.S.R.A.(') has shown that for optimum sensi- 
tivity the contact spacing AB should be of the order 
of the sheet thickness. Ideally, to eliminate the 
effect of the contact resistance associated with the 
probes BB, the potential drop should be measured 
by a null-current potentiometer circuit, but a high- 
internal-resistance millivoltmeter was found to be 
adequate. 


Experimental Investigation 

The 
Fig. 3) in which the silver-steel contacts, insulated 
from each other by a strip of Paxolin, were mounted 
in Tufnol blocks attached to the ends of a rigid 


sheets were tested in a simple device 


POTENTIOMETER 
CURRENT SUPPLY F ia 
(MAINTAINED AT 2 AMP 7" 


angle-iron fork. In the cold-rolled sheets the 
regions of lamination were clearly indicated by the 
potential difference across the sheet increasing from 
less than ten microvolts to one or two millivolts 
Laminations covering the full length and one third 
of the width of the 4-ft. by 7-in. sheets were 
observed. The smallest laminations that could be 
detected were about } in. square. 

Some sheets were also examined using an 
equipment designed by B.I.S.R.A. and manu- 
factured and marketed by the Ultrasonoscope 
Company. The contacts, insulated from each 
other by strips of oiled silk, were mounted at one 
end of a pair of 24 in. long Duralumin tongs 
pivoted about 3 in. from the other end. The 
current supplied to the contacts was rectified a.c 
and the millivoltmeter indicating potential drop was 
conveniently mounted on the tongs. Initially, 
operation of the equipment was erratic as the 
contacts became offset and nonperpendicular to the 
sheet, due to the length of the tongs from the pivot 
to the contacts. By incorporating a guiding 
arrangement towards the contact end of the tongs 
satisfactory performance was obtained 

A high potential was indicated over the whole of 
the hot-rolled sheets, confirming previous work by 
Smith et. al.(') who attributed the observations to a 
thin, electrically-resistant, oxide layer remaining 
after pickling. Isolated local regions of higher 
potential were observed which, as no laminations 
were revealed on sectioning, probably resulted from 
areas of thicker oxide skin 

If two parts of a cold-rolled sheet are folded 
together across the rolling direction and then 
straightened, blisters form along the crease when- 
ever it traverses a laminated region. Such destruc- 
tive tests confirmed the position and extent of 
defects indicated by the electrical-resistance exami- 
nations. Also tests in a few of the regions in which 
no defects were indicated by the non-destructive 
examination confirmed that those regions were 
“sound”. The presence of laminations in the hot 
rolled sheets could only be confirmed by sectioning, 
as the sheets were too brittle to bend It has been 
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previously mentioned that no laminations 
observed in the sections taken 


ULTRASONIC TECHNIQUES 
A. Transmission Technique 

Method 

In the ultrasonic examination of plate by the 
pulse-echo technique, compression 
absence of laminations, a sequence of uniformly 
spaced multiple echoes from the back surface is 
obtained. The method is not suitable for sheet as 
the duration of the echo at the front surface is not 
short enougn to allow resolution of that from the 
back surface. In the transmission technique 
illustrated in Fig. 4, defects are detected because of 
their ability to interrupt the passage of ultrasonic 
waves through the sheet. As laminar-type defects 
are ideally oriented for this, the technique is 
suitable for sheet inspection.(*) Both contact and 
immersion scanning arrangements are feasible 

Fig. 4 shows a system which requires one trans 
mitting and one receiving probe suitably positioned 
on opposite faces of the sheet, a film of thin machine 
oil being interposed between the probe and the 
sheet 

I'wo difficulties arise when large areas are scanned 
namely, maintaining constant coupling, and avoid 
ing excessive probe wear. Immersion coupling, in 
which the probe is separated from the sheet by an 
appreciable liquid gap, avoids these difficulties and 
is more adaptable to mechanized inspection. Fig. 5a 
illustrates an arrangement using separate trans 
mitting and receiving probes. The _ probes, 
mounted on the same axis, are moved relative to the 
sheet, which must be normal to the ultrasonic beam 
at its point of entry. An alternative arrangement 
using one transmitter-receiver probe is illustrated 
in Fig. 5b, the transmitted energy being reflected 
back to the probe by a suitable mirror normal to the 
probe axis. The trace obtained on the C.R.O 
shows echoes from the surface of the sheet S 
repeated at S,) and from the mirror M. Should a 
defect be present, no energy reaches the mirror, 
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Waves are 
propagated through the plate thickness, and, in the 


sheets, 


With thicker 


probes are 


and echo M will not occur 


especially if high-frequency used, 


rapidly decaying multiple echoes resulung from 


surface remote from the 


reflections at the sheet 
[he distances between the 


| occur after S 
probe, sheet and mirror must be so adjusted that 
the echoes S, M, and their multiple and repeated 
echoes, do not interfere with one another. This 
condition is easily satisfied for sheet 

Automatic recording of defects is easily achieved 

both immersion testing arrangements, as instru 
nents are available which will monitor a particular 
echo in such a way that when it falls below a pre 
determined amplitude a relay is triggered. The 
relay can then operate a pen recorder, or if pre 
ferred, a warning light or bell 

[Three scanning systems are possible, the most 
suitable being determined by engineering considera 
tions:—the sheet can be held stationary and the 
ultrasonic beam moved over it, or the probe system 
can be fixed and the sheet moved relative to it, o1 
combination of the two can be used. It is 
latter arrangement would be 
continuous or semi-con 


probe 


some 
envisaged that the 
particularly suited to 
tinuous inspection, as in the example shown in 
coverage across the sheet could be obtained 
by vertical movement of the probe while feeding 
the sheet past the probe would provide coverage 
By this means the ultrasonic beam 
would follow a sinusoidal path over the sheet 
surface, the “pitch” being determined by the 
relative rates of movement 
As thin sheet tends to flex in its 
region under inspection must be supported to keep 
and normal to the ultrasonic beam. The 
scanning system can be arranged to accommodate 
guiding devices which maintain the sheet vertical 
as illustrated in Fig. 5) or horizontal 
rhe ability of a discontinuity in metal to interrupt 
the propagation of ultrasonic waves of a particular 
frequency is a function of its nature and thickness 
For example, if an ultrasonic wave were propagated 
at | mc. per sec. frequency in steel, a crack 10 ~* in 
thick would reflect 90 per cent. of the energy 


ig. 5b 


along the sheet 


own plane, the 


it flat 
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incident on it, whereas a typical silicate inclusion 
10 * in. thick would only reflect 20 per cent 
Serabian and Moriarty established that, as the 
thickness of laminar defects is typically 10 * to 10 

in, ultrasonic detection is only possible if the defects 
contain micro-separations or cracks. These dis- 
continuities, of the order of 3 « 10°‘ to 10° in 
thickness, occur either within the lamination or, 
more usually, at the lamination-steel interface 
Electron microscope observations have shown that 
the micro-separations result from small amounts of 
deformation at a sufficiently low temperature for the 
laminar inclusion to be harder than the steel. This 
condition arises during cold working. Generally 
laminar defects are also detected ultrasonically in 
hot worked steel thus suggesting that the steel only 
becomes the harder towards the top of the hot 
working temperature range. However, absence of 
micro-separation is a potential limitation to be taken 
into account during inspection of hot rolled sheet 


B. Lamb Wave Technique 

Method 

Lamb waves (*) (which are alternatively known 
as plate waves) are established by the same mechan 
ism as shear and surface waves. If a beam of 
compression waves is directed at a high angle of 
incidence to the surface of a plate which is thick 
compared with the ultrasonic wavelength, the beam 


is retracted as shear wave, or, if the angle of refrac- 
The 


tion approaches 90 deg. as a surface wave. 
plate vibrates only in the region of the ultrasonic 


beam. When the sheet is sufficiently thin the 
vibration extends to the complete thickness and 
Lamb waves are formed. Symmetrical Lamb waves 
cause the sheet to pulsate so that at any point it 
regularly expands and contracts; asymmetrical 
Lamb waves create a rippling motion. Both types 
are equally suitable for inspection. 

Lamb waves are generated when the compression 
wave is incident at particular angles which depend 
on the wave frequency and the nature and thickness 
of the sheet. The most suitable angle is determined 
experimentally by scanning the edge of a sheet 
with a variable angle probe, and observing the echo 
reflected from it. With thinner-gauge sheet the 
angle appears to be less critical and a surface wave 
probe suffices. 

Laminations act as regions 
sheet thickness is reduced, and as this affects the 
mode of vibration a reflection occurs. In the usual 
scanning procedure, the probe is placed at one side 
of the sheet and the beam directed to the opposite 
side, energy being reflected back to the probe from 
the sheet edge. i 


where the effective 


Coverage of the sheet is obtained 
by moving the probe down the length of the side 
The use of Lamb waves simplifies the problem 
of scanning the large areas of sheet, as considerable 
coverage is achieved by moving the probe parallel 


746 


to the long edge of the sheet. As laminations are 
much elongated in the direction of rolling, scanning 
across the rolling direction ensures maximum 
probability of detection. 
Experimental Investigations 

rhe sheets previously inspected by the electrical- 
resistance technique were examined by the method 
illustrated in Fig. 5b, the sheets being held rigid 
and the probe scanned over them. Ultrasonically 
indicated defective regions showed excellent correla- 
tion with the electrical resistance and subsequent 
destructive examinations. Flaws than } in 
square could be detected, delineation being com- 
parable to that obtaining in the electrical-resistance 
method the 


less 


Again no defects were observed in the 
hot-rolled sheets available. 

Lamb wave tests on some of the sheets defined 
the laminations with a similar accuracy to the 
transmission method. However, some 
other cold-rolled, and all of the hot-rolled sheets 
were not successful because the beam was so 
severely attenuated that it was not possible to 
obtain an echo from the opposite edge of the sheet 
Fig. 6a being a typical illustration from a sample 
of cold-rolled and annealed sheet. Sections indi 
cated the presence of scattered fine inclusions 
Fig. 7a) and, on etching, course grains (Fig. 76 
Both these metallographic features contribute t 
ultrasonic transmission. After a normalizing treat 
ment which refined the grains by a factor of about 
three, the satisfactory trace shown in Fig. 66 was 
obtained, Fig. 6c being the trace at a region of 
lamination. The reduced attenuation shown bi 
these latter two traces suggests that grain-size wa 
mainly responsible for the attenuation 


MAGNETIC METHODS 


tests on 


Method 

On approaching magnetic saturation, any local 
increase in flux density is accompanied by a con 
siderably larger increase in the local magnetising 
force. In defective regions the thickness of th 
steel is reduced as space is taken up by the lamina 
tion, and the resultant increase in flux density can 
then be observed by some form of magnet 
scanning close to the sheet surface 
Experimental Investigations 

Scanning was achieved by the use of capt 
magnetic fluid which accumulated over the mor 
highly magnetized (and hence defective) areas 
Though correlation with a destructive examinatiot1 
was reasonable, scanning was slow and delineatio: 
of defective areas less pronounced than th 
techniques previously described 


ASSESSMENT 
Electrical-resistance Technique 
l-rolled Sheets 


[his method is simple and reliable for detecting 
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laminations greater than } in. wide, and gives good 
delination between defective and defect free zones 
Although a prototype equipment incorporating 
continuous automatic scanning and recording has 
been operated with moderate success(*) the method 
seems less adaptable to mechanization than 
ultrasonics. The most useful application of the 
method is the inspection of small and medium 
batches of sheet, particularly if the more expensive 
ultrasonic equipment is not available 


Hot-ri dled Sheets 


The possibility of spurious observations resulting 
from a thin oxide skin remaining after pickling 
precludes the use of the method for hot-rolled 


1 


sheets. In addition, Smith et. ai. found that 
laminations observed visually at the sheet edges 
were not always detected, even after oxide skin had 
been removed by grinding the sheet surface with 
emery paper. This was attributed to the oxide of 
the lamination becoming relatively plastic at high 














temperatures so that on rolling small tong 
steel could bridge the laminations and 


electrical conduction 


Ultrasonic Transmission Technique 
Cold-rolled Sheets 

Defect detection is reliable in all types of sheet 
whether the contact or the immersion coupling 
arrangement is used 

Contact Scanning. As probe manipulation can be 
carried out manually the method is convenient for 
the inspection of occasional small batches of sheet 
Examination of large quantities of sheet by this 
method is tedious. 

Immersion Scanning When 
automatic scanning and recording, 
most suitable of those at present available 
inspection of very large quantities of sheet 

Hot-rolled Sheet. Subject to the possible |! 


Continued in page 760 


combined with 
the method is the 
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THE EFFECT OF ELECTROPLATING 
PROCESSES ON THE FATIGUE 
STRENGTH AND EMBRITTLEMENT 
OF THE SUBSTRATE* 


By C. 


*( This article 1s based on a lecture given at Foint Meetings of the Institute 
of Metals. A more complete account of this topic, I 
“ Metallurgical Reviews, 


HE engineering applications of electrodeposition 

are very largely confined to the treatme:t of 
steel components and probably for this reason there 
are relatively few references in the literature to the 
effects of plating on the mechanical properties of 
non-ferrous materials. This article deals therefore 
with steel as the substrate. 

For engineering as distinct from 
resistant applications, it is essential that, in addition 
to being firmly adherent to the basis metal, the 
coating itself should possess good mechanical 
properties With suitable control of plating 
conditions most electrodeposited metals can be 
produced with mechanical properties equal, and 
sometimes superior to the corresponding metal- 
lurgical product, and the strength of the component 
under static loading conditions is not usually 
adversely affected by the electrodeposit, unless the 
nature of the substrate metal is such that it ts 
subject to embrittlement by hydrogen released in 
the pickling and plating processes. Under conditions 
of alternating stresses however, the electrodeposits 
commonly used for building-up or for hard 
surfacing, such as nickel and chromium, usually 
produce a marked reducticn in the fatigue strength 
of steel; for example under unfavourable conditions 
the fatigue strength of a strong steel can be reduced 
as much as 80 per cent by chromium plating 
Nevertheless, in spite of the large loss in fatigue 
strength frequently reported in the literature as 
arising from electroplating, very few service failures 
are directly attributed to electroplating. The risk 
is present however and, unless suitable precautions 
are taken, will increase with the prevailing tendency 
to use steels of ever-increasing tensile strength, e.g 
in aircraft components. 
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Almost invariably, investigators have 
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components for determining the effect of electro- 
deposition on fatigue strength, and the results so 
obtained may not therefore be directly applicable 
to service conditions. With the rotating bend type 
of test most commonly used, the mean stress (that 
is, the superimposed steady stress) is zero and these 
conditions do not always apply in practice. 

lest-pieces are usually made by first turning 
roughly to size and finished by grinding or polishing, 
and they are not often stress-relieved immediately 
before testing. Turning introduces compressive 
internal stress extending for considerable depths 
below the surface, while grinding often produces 
high tensile stresses near the surface. Such 
stresses, coupled with the indeterminate thickness 
of metal removed during pickling or etching before 
plating, can seriously affect the validity of the test 
results. Some investigators have sought to elimin- 
ate this variable by electropolishing the steel test- 
piece to a sufficient depth before electroplating. 
With some steels thermal stress-relief before 
plating would be an alternative possibility. How- 
ever, in spite of the limitations of laboratory tests, 
they have provided much valuable information on 
the fatigue properties of plated steel, particularly 
for chromium and nickel deposits, and have 
established methods of minimizing or even eliminat- 
ing the loss in fatigue strength 


1. Chromium 

tlectrodeposited chromium though hard, has 
negligible ductility and, normally contains internal 
cracks and cannot therefore be relied upon to 
contribute to the overall strength of a plated 
component The inherent fatigue strength is 
relatively low, however, and is usually about 22 tons 
per sq. in. and high-strength steels usually suffer a 
serious loss in fatigue strength on chromium plating 
Fig. 1), and there is a further loss in fatigue 
strength on heat-treatment at ca. 200° C. Fig. 1 also 
illustrates that whereas in the “‘as plated’”’ condition 
the fatigue strength is independent of thickness in 
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the range 0.001 to 0.012 in. Cr, after baking at 


ca. 200° C. to remove hydrogen from the steel the 

loss in fatigue strength increased with the thickness 

of chromium above 0.001 in. 
Electrodeposited chromium normally 


contains 
tensile internal stress, the magnitude depending on 
the conditions of deposition. Since fatigue failure 
is essentially a tensile-stress phenomenon the loss 
in fatigue strength on plating has been associated 
with the internal tensile stress in the deposit by 
several investigators, and Logan postulated that, 
as the characteristic cracking (during plating) of 


chromium indicated some relief of residual stresses, 
specimens that have the largest number of cracks 
per unit area would be expected to have the lowest 
residual stresses. By inference this would suggest 
that the density of the crack pattern will be reflected 
in the extent to which the fatigue strength is 
depressed by chromium plating, and this was found 
to be so by Stareck et al. (Fig. 2). As the number of 
plating cracks increased, the internal stress decreased 
and the fatigue strength increased. 

Concurrent investigations at the Armament 
Research and Development Establishment, Fort 
Halstead, also showed that the percentage change 
in fatigue strength on chromium plating was a 
linear function of the residual stress in the 
chromium deposit. This was done in two ways 
i) by using different types of chromium plating baths 
and (ii) by post-plating heat-treatment of standard 
chromium from the conventional bath. (Figs. 3 and 
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Until comparatively recently baking after 
chromium plating at 150 to 200 C. was commonly 
specified for relieving hydrogen embrittlement 
of the steel arising from the plating processes, but 
several investigators, e.g. Wiegand and Scheinost, 
and Logan have shown that this treatment further 


reduces the fatigue strength. This feature is sia Jon. an minnie nal aedias intel é 
illustrated in Figs. 1 and 5 which are based on per sq I illiams and Hammond 
tests carried out in A.R.D.E. Fig. 5 also shows hir 


us 


that if heat treatment can be carried out at sufh 
ciently high temperature the fatigue strength can be 
restored to that of the unplated steel. 

The improvement in fatigue strength after high 
temperature baking is believed to be due to com 
pressive stresses which arise from, first, stress 
relief at temperature, followed by differential 
contraction of the steel and the chromium on 
cooling (coefficient of expansion of chromium is 
only approximately half that of steel 

It has been generally appreciated for many years 
that the loss in fatigue strength on chromium 
plating is more serious with the stronger steels, and 
Fig. 6 shows the linear relationship between the 
percentage change in fatigue strength on chromium 
plating and the fatigue strength of the steel itself 
A simple equation can be given for this line (which 
is for standard chromium deposits in the “as 
plated” condition) and it is thus possible to calculate 
the approximate change in fatigue strength likely to 
result from chromium plating, from a knowledge of 
the fatigue strength of the steel. Thus, 

L = 50 — 2F 3S 
where L percentage change in fatigue limit, 

F fatigue limit of the steel (tons per sq. in 

S - internal stress in the chromium deposit 

tons per sq. in. 

Alternatively, the tensile strength or hardness of 
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Fig. 7 (above Linear relat 


ship between the change in fatigue 


limit on chromium plating and (a 
the strength and (b) the hardne 
the steel substrate Thicknes 
chromium 0.006 1n.; internal 


4 tons per sq. in. tensile Williams 


and Hammond 
] tu iM 


Fig. 8 (right Effect 

peening on the fatigue 

a) chromium and (b) nickel-p 
steel (Almen 


Product Enginee 





the steel may be used, as shown in Fig. 7 or the 
equations for these lines, viz: 
L 50 T 3S 


or L 50 “4 3S 
5 


where L and S are as before, T is the tensile strength 
tons per sq. in.) and H is the hardness (HV) of the 
steel base. 

The serious loss in fatigue strength that occurs 
with the stronger steels can be reduced by baking 
after plating at a temperature exceeding 440° C. 
as shown in Figs. | and 5). There are two practical 
limitations to the employment of high temperature 
baking however: (i) the chromium becomes 
progressively softened with increased baking tem- 
perature and (ii) the temperature must not exceed 
the tempering temperature of the steel. There is no 
way of avoiding the first limitation. However, the 
residual hardness of the chromium (ca. 600 HV 
would be high enough for many purposes. The 
second limitation applies only to strong steels e.g. 
those with tensile strengths exceeding 80 tons per 
sq. in. and will become less important when new 
types of high strength steels with high tempering 
temperatures come into use. However, for 
steels that cannot be given this high temperature 
heat treatment, shot peening may be used as an 
alternative method of maintaining the fatigue 
strength on chromium plating. 

Shot-peening of the steel before plating was 
shown by Almen to eliminate the loss in fatigue 
strength that normally occurs when /ow-strength 
steels are either nickel or chromium plated. (Fig. 8). 
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Later Cohen, using high-strength steels (100 and 
125 tons per sq. in. TS) showed that shot-peening 
before chromium plating virtually maintained the 
fatigue strength of the steel both in the “‘as plated”’ 
and “baked at 190°C.” (to remove hydrogen 
embrittlement) conditions. Tests carried out in 
A.R.D.E. confirmed this important result, using 
80 and 100 tons per sq. in. TS steeis (Fig. 9 and 
Table I). These tests showed a progressive increase 
in fatigue strength with increasing intensity of 
peening, and that a minimum intensity of peening of 
0.012 to 0.015 A2 was necessary to restore the 
fatigue strength to that of the unplated steel, and 
thus to eliminate the loss in fatigue strength of 
about 40 to 50 per cent which would occur if 
peening was omitted. 

Table I also confirms that, in contrast to the effect 
on unpeened steels, baking at 200° C. to eliminate 
hydrogen embrittlement has no effect on the fatigue 
strength of the peened and chromium plated steel 

Peening introduces high compressive stresses 
1.—Effect of Baking on the Fatigue Str 
Intensity of peening— 


ABLE 


Baking 
lime and 
I emperature 


Anodically polishe 
Anodically polished 


; 


Shot peened and plat 


Anodically 
Anodically 


| 


1©a 


polished 
t AASTICL 


polis! 


192-8 hr 


METAL INDUSTRIES 


1961 


SHEET 
October 


O15A2 


Deposits tested “‘as-plat 


Shot peened and plated 


on the 
1 En 25 


Williams and 


rth unplated 


treated to 80 tons per 


Hammond 


martesy Amer 


near the surface of the steel (Fig. 9, lowest curve 
and the improvement in fatigue strength obtained 
by peening before plating is believed to be due 
mainly to these stresses. The beneficial effect of 
compressive stresses has been confirmed by carrying 
out push-pull fatigue tests on unpeened but plated 
specimens and applying varying amounts of steady 
non-fluctuating stresses by the fatigue testing 
machine itself. The fatigue strength with various 
steady i.e. mean stresses, were determined and the 
results are given in Fig. 10. The very substantial 
improvement in fatigue strength with increasing 
compressive mean stress is linear, and the diagram 
also shows the extremely harmful effect of tensile 
mean stresses on chromium plated steel 

Peening introduces a roughening of the surface 
which would render it unsuitable for running parts. 
It has been established however that a peened 
test-piece can be ground smooth either before or 
after chromium plating without loss of fatigue 
strength provided that no more metal is removed 
from the surface than is required to eliminate the 

0.001 to 0.0015 in 


2. Nickel 
Electrodeposited nickel is softer and more ductile 
than chromium and, by selecting the appropriate 


peening texture (ca 
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conditions of deposition, the mechanical properties 
can be varied over wide limits, the values being 
generally similar to those of low- and medium- 
strength steels. 

Nickel plating, like chromium plating, can cause a 
serious reduction in fatigue strength, this being 
largely due to the low inherent fatigue strength of 
nickel as normally deposited, relative to that of the 
steel substrate (ca. 13} tons per sq. in. in 
unidirectional bending). In some circumstances 
nickel plating can also produce a marked reduction 
in ductility of the component arising from the 
absorption of hydrogen 

Few investigators appear to have studied the 
effect of thickness specifically but it has been 
reported from several sources that the percentage 
loss in fatigue strength increases with thickness of 
deposit. In this respect nickel behaves differently 
from unbaked chromium 

There is strong evidence that, as with chromium 
deposits, a linear relationship exists between the 
internal stress and the percentage loss of fatigue 
strength, as shown in Fig. 11 

The internal tensile stress in nickel deposits can 
be reduced or even reversed by the use of addition 
agents, but it should not be overlooked that 
addition agents, by increasing the fatigue strength 
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of the nickel deposit itself could reduce the fatigue 
loss independently of the internal stress effect 

Heat treatment at 130 to 200° C. after plating is 
frequently required for heavy nickel deposits to 
eliminate hydrogen embrittlement of the steel and 
to improve the adhesion of the deposit. There 
appears to be no firm information on the effect of 
this heat treatment on the fatigue strength, but it is 
unlikely that low temperature baking of nickel 
deposits will materially alter the loss in fatigue 
strength resulting from nickel plating in the conven- 
tional solution containing no addition agents 

The only data available on the effect of the 
strength of the substrate are those of Forsman and 
Lundin, and these suggest there is a linear relation- 
ship between the fatigue limit of the substrate and 
the percentage change in fatigue limit on plating 
Ihe properties of electrodeposited nickel range over 
far wider limits than those of chromium 
deposits however and it seems likely therefore that 
the position and slope of the line will depend on the 
thickness, tensile properties and internal stress in 
the nickel deposit. 

As shown in Fig 
intensity either the steel base before plating or the 
nickel deposit after plating may eliminate the loss 
in fatigue strength. 


8 shot-peening to sufficient 


3. Cadmium and Zinc 

[he most serious problem that arises from the 
application of cadmium and zinc to high-strength 
steels is that of hydrogen embrittlement of the steel 

a subject on which there is an extensive literature 
In comparison, the change in fatigue strength of a 
steel as a result of cadmium or zinc plating is 
relatively unimportant and probably for this 
reason the literature on this fatigue aspect is scanty 

Several investigators found a reduction in fatigue 
strength of about 5 to 15 per cent on cadmium plat- 
ing. Wedden and Cooper however found that the 
process of anodic pickling and cadmium plating 
reduced the fatigue limit some 25 per cent, but, as 
in a comparable series of tests anodic pickling alone 
gave a similar reduction in fatigue strength it would 
appear that the cadmium plating itself had very 
little effect and that the reduction was due to the 


surface compressive stresses during 


removal of 
pickling 
Many investigations have been carried out with 
zinc deposits and all tend to show that zinc deposits 
of normal thickness do not reduce, and may even 
slightly increase, the fatigue limit of steel 
Cadmium and zinc are very weak and ductile, and 
when these coatings fail by fatigue, the fatigue 
cracks are unlikely to produce effective stress 
concentrations at the surface of the steel. It is 
unlikely therefore that they will have a direct 
mechanical effect on the fatigue strength of the 
steel base. Any reduction in fatigue strength is 
more likely to be due to the partial removal of 


INDUSTRIES 
October 1961 


SHEET METAL 





residual compressive machining stresses during the 
preparatory etching or pickling process 


Mechanism of Fatigue Failure 

A full evaluation of the mode by which electro- 
deposited coatings alter the fatigue strength of 
metals would require a knowledge of the fatigue 
limits, under various conditions of mean stress, of 
i) the substrate (ii) the coating and (iii) the plated 
metal Gerber diagrams showing the fatigue 
strength under varying conditions of tensile and 
compressive mean stress (as Fig. 10) are available 
for bare steels and conform to a basic shape, but 
such diagrams are not generally available for 
electrodeposits themselves or for plated metals 
Nevertheless it is possible to explain many of the 
observed facts on the basis of the knowledge already 
available 

Although the mechanical properties of conven 
tional nickel and chromium deposits usually 
employed for engineering applications are generally 
quite substantial, their intrinsic fatigue strengths 
are low in comparison with those of most construc 
tional steels. During cyclic stressing the first 
phase is the development of a fatigue crack in the 
coating which will act as a notch, concentrating the 
applied stress on the surface of the substrate at its 
root On steels free from surface compressive 
stresses the crack will propagate into the steel, 
leading to fatigue failure when the stress concentra 
tion at the root of the crack reaches the fatigue limit 
of the steel 

When the steel contains residual 
stress however, as induced by shot-peening fo1 
example, the compressively stressed layer will 
neutralise the tensile concentration at the 
root of the fatigue crack formed in the deposit, so 
that the steel will sustain a higher applied tensile 
stress without fracture 7.e. to the level at which the 
resultant of the applied tensile and the residual 


compressive 


stress 


compressive stress at the root of the notch equals 
the fatigue limit of the steel 
With the exceptionally weak and ductile coatings 


such as cadmium or zinc, fatigue cracks will 
presumably form in the coating at very low levels 
of cyclic applied stress, but the ready plastic 
deformation of these materials will prevent any 
concentration at the root of the 
From‘ mechanical considerations therefore, 
as distinct from any pre-treatment involving 
etching, these coatings, per se, would not be 
expected to have an adverse effect on the fatigue 
strength of steels 


effective stress 


cracks 


Hydrogen Embrittlement 
In electroplating processes hydrogen may be 
introduced into the steel from two sources viz 
i) preliminary acid pickling and (11) co-deposition 
of hydrogen during the plating process, the cathode 
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iency for coatings in common use normally 
being substantially less than 100 per cent 
Hydrogen, especially in high-strength steels, may 
seriously reduce the ductility at low rates of strain 
the normal tensile test, and more important, 
failure (static fatigue) of 
stress levels far below the 


rise to delayed 
ength steels at 
normal yield point. It seems generally 
that hydrogen embrittlement as a practical 
problem does not arise for steels of strength levels 
below about 80 tons per sq. in. TS 
Hydrogen has little effect on the normal 
mechanical properties stresses below the 
limit, and it reduce the impact 
Strength to any significant extent. Neither does 1 
apparently affect the rotating bend fatigue strength 
of unnotched steels, but it seems possible that it may 
influence the fatigue strength of plated or notched 
particularly at high levels High stress 
ntrations at the root of machined notches, o1 
gue cracks formed in a coating, are normally 
partially relieved by local plastic deformation of the 
steel, but absorbed hydrogen reduces the amount of 
plastic deformation the steel can withstand so that 
this form of stress alleviation cannot take place, 
and the effective fatigue strength of the part may 
7 


rec ognized 
howeve 


of steel at 
does not 


t 


reduced 

he mechanism of delayed failure has been 
ied by Troiano and his co-workers and they 
suggest that a crack will initiate when a critical 
combination of hydrogen concentration and triaxial 
stress state 1s attained locally, e.g. in the vicinity 
of a notcl 

Hydrogen produced by charging 
analogous to conditions during electroplating) is 

largely concentrated on the surface layers of 
|, and on storage—or more rapidly on heat 

treatment— this hydrogen will be partly released to 
the atmosphere and partly redistributed by diffusion 
inwards, producing ultimately a lower and uniform 
concentration in the body of the If a metal 
coating, nickel or chromium is permeable to 
hydrogen, release to the atmosphere can take placc 
nd low temperature heat-treatment for a relatively 
short time in relieving embrittlement 
The major problem arises with coatings that ar« 
impervious to hydrogen, notably cadmium and zinc 
especially when the whole area of the component is 
1. In this case short period heat-treatment will 
merely serve to lower the concentration of hydrogen 
near the surface and to distribute it uniformly 
throughout the steel when it still exceed the 
critical concentration 

Considerable effort has been devoted in recent 
years to minimizing the hydrogen uptake during 
pickling and cadmium plating and there is some 
doubt as to which of these processes is mainly 
responsible for embrittlement, and efforts have been 
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made to formulate non-embrittling cadmium 
plating baths, to form porous (permeable) deposits, 
and to develop new steels which are less susceptible 
to hydrogen embrittlement. 


Corrosion Fatigue 


Coatings such as nickel or chromium which are 
cathodic to steel can be effective in combating 
corrosion fatigue only if they are continuous (7.e. 
free from cracks or pores) and remain so in service. 
However, since both these coatings have a relatively 
low intrinsic fatigue strength in comparison with 
medium and high strength steels, they will become 
discontinuous at a relatively low stress level owing 
to the development of fatigue cracks. These will 
permit access of the corrosive medium to the steel 
base at the root of the fatigue cracks where the 
cyclic stresses will be unusually high on account of 
the notch effect of the crack. Relatively weak 
coatings that are cathodic to the steel base are 
therefore likely to be only of limited value in 
preventing corrosion fatigue 

Anodic coatings (zinc and cadmium), which 
during the greater part of their life provide electro- 
chemical protection to the steel exposed at dis- 
continuities, would be expected to improve the 
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corrosion fatigue strength and this has _ been 
confirmed by a number of investigators, notably 
Sopwith and Gough whose results are given in 
Fig. 12 

Conclusions 
fundamental limitation of  electro- 
deposited coatings for engineering applications, 

g. nickel or chromium, is their low intrinsic 
fatigue strength (aggravated by their tensile internal 
stress) and a need exists for investigating the 
possibilities of electrodepositing stronger coatings 
his is in fact feasible in the case of nickel-by the 
use of suitable organic addition agents. 

2. The loss in fatigue strength on chromium 
plating is markedly increased by a post-plating 
heat-treatment at 200 to 300°C. In the case of 
steels which can be heat-treated at 440 to 480° C. 
without loss of temper the loss in fatigue strength 
on chromium plating may be greatly reduced or 
even eliminated by baking at this temperature range 
after plating 

3. The loss in fatigue strength that occurs with 
nickel or chromium coatings can also be eliminated 
by shot-peening before plating, and components 
treated in this way can be baked after plating to 
remove hydrogen embrittlement without detriment 
to fatigue strength. 

t. Coatings which are anodic to steel (e.g. zinc or 
cadmium), while they persist largely eliminate loss 
of fatigue strength under corrosive conditions; 
cathodic coatings (e.g. nickel or chromium) are of 
limited value for this purpose. 

5. Although anodic coatings such as cadmium and 
zinc do not seriously affect the fatigue strength in 
air, the embrittlement of high strength steels 
arising from the absorption of hydrogen during 
pickling and the plating of these metals is at present 
difficult to avoid or eliminate. 
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* ADVENTURE CENTRE” FOR YOUTH 
S IR JOHN HUNT, Director, Duke of 
Edinburgh’s Award, has opened the new 
‘Adventure Centre” at Pont-y-Pant, near Betws-y 
Coed, Wales, established by Tube Investments for 
its young employees of both sexes. The first of its 
kind started by a company, the Centre consists of a 
country mansion set in its own estate, from where 
mixed parties will be introduced, summer and 
winter, to mountain activities and skills of living in 
the open, etc.—-the girls being expected to share 
equally in all the arduous exercises with the boys 
Large contingents of T.I.’s young employees have 
been preparing the mansion for its new purposes 
including the laying of new drainage, installation of 
central heating, and complete redecoration. 
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‘TO meet the increasing demand for galvanized 
steel sheet and coil, and the changed pattern 
of the demand in recent years, John Summers and 
Sons Ltd. have started up a new continuous hot-dip 
galvanizing line at their works at Shotton near 
Chester. The company were already the largest 
producer of galvanized sheet and coil in this country, 
and the new line increases their production capacity 
by 50 per cent 
Galvanized sheet is virtually the only steel at 
present in short supply and John Summers antici 
pate a ready market for the increased output. Their 
tight-coated sheet, Galvatite, will be produced on 
the line, which is the fourth line operating at 
Shotton 





Fig. 4.—Curving machine for corrugated sheet 

The second continuous galvanizing line in the 
world—the first was in Poland—was installed by 
John Summers at Shotton in 1936. At first the 
output at Shotton was 100 per cent corrugated but 
the pattern of demand has so changed that today 
only 15 per cent is corrugated and the remaining 
85 per cent is flat. This change has called for a 
greater uniformity and tightness of coat, as well as 
greater ductility, in galvanized sheet. Whereas 


many articles were made from black sheet and 
galvanized after fabrication, today they are made 


from pre-coated sheet. Further, the use of gal- 
vanized sheet is extending in new fields, particularly 
roll-formed sections, roof-decking and acoustic 
ceilings. This demands a coating which will stand 
up to forming. 

The use of galvanized sheet for car underbodies 
is being considered by the British motor industry 
a practice already prevalent in the United Siates 
(see SHEET METAL INDUSTRIES, 1961, September). 

This expanding use of galvanized sheet has called 
more and more for high quality, and with each of 
their lines installed since 1936 John Summers have 
sought to achieve the required tightness of coat and 
ductility, by control of heating and cooling. The 
second line started production in 1949 and the 
third in 1954. 

The new line which was designed by the com- 
pany’s chief engineer, Mr. R. L. Willott, and was 
mainly built by the company, will handle gauges 
from 2g. down to 14g. and coil and sheet up to 42 in. 
wide; this upper limit of width was chosen as the 
company already have a galvanizing line capable 
of handling strip up to 48 in. wide. The new line 
can operate at a speed up to 150 ft. per min. and 
incorporates a high degree of automation. 

At the beginning of the line there are two 
uncoilers, a pinch feed roll, and a guillotine shear 
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Fig. 5.—Corrugating machine. Note length of sheet being 


processed 


all supplied by Brookes (Oldbury) Ltd.) and two 
Holden and Hunt 20-kVA spot welders, which run 
on a bridge over the line and are used for welding 
the tail of one coil to the lead end of the one 
following. 

Strip passes over guide rolls from this point, 
through a further set of driven pinch rolls into a 
looping pit and from thence over and under and 
over three large-diameter tension rolls fitted with 
band brakes; all this equipment was supplied by 
Brookes (Oldbury) Ltd. The strip then passes into 
the furnace line. The first section is a preheating 
furnace, electrically heated; there are nine zones 
each temperature controlled and operating at a 
temperature of about 320°C. The main furnace, 
also electrically heated, consists of 25 zones and 
operates at a temperature of about 800 C. An 
interesting feature here is that about half of this 
furnace incorporates cooling coils through which 
air is circulated by centrifugal fans mounted on top 
of the furnace. By this means the temperature of 
the strip may be controlled before entering the 
galvanizing bath which is maintained at about 
465° C. The main furnace has an atmosphere of 
cracked ammonia. Honeywell controls are pro- 
vided for the furnace temperature control. From 
the furnace the strip passes into the galvanizing 
bath under a looping roll, and up through the 
surface of the bath between two rolls both of which 
have a shallow spiral groove machined in the roll 
face 

Continued in page 760 
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Integral Control of 
Rolling Mill 


NE of the American steel industry's first 

completely integral control systems is now in 
operation at the McDonald, Ohio, mills of The U.S 
Stee] Corporation. 

The control cabin was placed over an open pit 
containing main power cables and control wiring for 
connexion to the panel-terminals in the control 
room. This construction reduced installation time 
considerably 


Operation of Coiling Line 

A supply of hot rolled, cold coils is taken to the 
processing line by a conveyor; a coil-tilter places 
an individual coil on the cradle-car for entry on to 
the mandrel of the process uncoiler. 

The incoming small coil is uncoiled, levelled and 
end-sheared. The front end of one coil is then 
welded to the trailing end of a preceding coil to form 
one large coil, weighing up to 30,000 Ib. An 
X-ray thickness gauge, installed in front of the shear, 
detects off-gauge portions of a coil which are cutout 
and the useable portions are welded into a con- 
tinuous Strip. 

An oiling station coats the strip with a protective 
film prior to recoiling on the upcoiler, at which 
point banding is applied to the coil. An overhead 
crane, operated from the upcoiler control desk, 
carries finished coils away for further processing 

The framework of the new control cabin is of 
box-frame channel construction with transverse- 
channels back to back for the bottom floor and upper 
deck support. Vertical upright members are heavy 
angles and channels. Floor and upper deck plates 
are of four-way safety pattern and two flush doors 
permit access to the interior 

Direct current at 230 volts, available from an 
existing constant-potential shop supply, kept initial 
cost low and required a minimum space for mount 
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ing the electrical equipment associated with this 
new processing line installation 

Ihe process uncoiler and leveller is driven by a 
350-h.p. d.c. motor, with 125-h.p. motors driving 
the main pinch rolls and the upcoiler at the delivery 
end. Magnetic controllers with motor field control 
regulators are used on all three drives 

he steel strip is automatically controlled in two 
stages throughout the processing line. Tension 
regulation is used between the uncoiler and main 
pinch rolls. A photo-electric modulated control 
system is used for regulating the depth of loop with 
thinner strip. With heavy strip, tension is auto- 
matically regulated between the main pinch rolls 
and the upcoiler. Silicon controlled rectifiers 
supply the shunt fields of the main d.c. drive- 
motors. Regulating reference and feedback signals 
are compared in magnetic amplifiers for control of 
the rectifiers 


Continued in page 760 
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The Inspection of Sheet Steel 





(Continued from page 748 


tion of detecting laminations in sheet which has 
been rolled at temperatures where the lamination is 
softer than the steel, similar conclusions apply 


Ultrasonic Lamb Wave Techniques 

Cold-rolled Sheet 

Inspection techniques using Lamb waves are 
potentially suitable for steel sheet. The waves can 
be directed across the rolling direction thus scanning 
the maximum dimension of any lamination, and 
except for a zone of sheet beneath and immediately 
in front of the probe, the sheet can be inspected by 
scanning down one of The develop- 
ment of automatic scanning and recording appears 
to be possible although less simple than for the 
immersion transmission technique 

Attenuation limits the use of Lamb waves if the 
grain-size of the sheet is large. 
Hot-rolled Sheet 

As the grain-size in hot rolled sheets tends to be 
larger than that in cold-rolled sheets, the prob- 
ability of the grain-size limiting the use of Lamb 
waves is greater. 


its edges 


Magnetic Techniques 
Detection of defects is possible, but the method 
is slow and relatively insensitive 


Conclusions 

The electrical-resistance, ultrasonic transmission, 
and ultrasonic Lamb wave methods can be success- 
fully applied to the detection of laminations in 
cold-rolled sheets, the choice of method being 
largely governed by the amount of sheet to be 
inspected 

Potentially the ultrasonic Lamb method 
has advantages if automatic scanning and recording 
can be dev eloped 

For the inspection of hot-rolled sheets the 
electrical resistance and ultrasonic Lamb wave 
methods are not recommended and the ultrasonic 
transmission method is not always suitable 


wave 
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New Galvanizing Line 
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Che cooling tower is 75 ft. high from wl 
galvanized strip returns to level 
three small undriven rolls set in triangular formation 
and then under and over two large-diameter driven 
into two Ungerer roller levellers in 
I hese 


tne gauge 


floor 


tandem 
levellers are either or both used depending 
of the strip and the amount of “‘skin 


required 


rolls 


Passing 


At the end of the line the strip can 
sheets in a Brookes ! 
stacked o1 


Oldbury) guillotin 
can be coiled by means 
The total length of the is about 
equipment for speed 
Lancashire Dynamo Electronic Produc 
Additional equipment installed 
corrugating machine which can corrugat« 
to 25 ft. long with high accuracy 
the first set form 


sheet; 


includes 


has 15 sets of rolls, 
corrugation on the 
additional pairs of corrugations 
entre. This machine was supplied by 
Maschinenfabrik. A curving machine for 
gated sheets, built by Eichener, is also installe 
Robertson roller leveller feeds the 


) 


26 angled-roller table into the corrugating ma 


subsequent 


each 


+} h 
Hat sneets 





Mill Line Control Cabin 
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Motor control centres, mounted along one side of 
the control room, provide motor protection and 
permit remote operation of the a.c. motors used 
throughout the processing line 

Mounted at one end and adjacent to the control 
centres is a transformer and selenium rectifier panel 
which supplies 40 volts for the jogging and threadin; 
operations of the three main d.c. drives. 

The line is operated by three men from thre« 
individual control stations. The master desk 
located about midway along the line in the area of 
the shear, welder and main pinch rolls, directs the 
operation of the entire line. Another man operates 
the control station at the uncoiler and the third 
man, with his control desk, is located at the upcoiler 
at the exit end of the processing line. 

Manufacturer of the control cabin is the E.C. & 
M. Division of Square D Company, Cleveland 
The British subsidiary, Square D Ltd, is at 
Swindon, Wiltshire. 
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INSTITUTE OF SHEET 
METAL ENGINEERING 


ANNUAL AUTUMN CONFERENCE 
[TH Annual Autumn Conference of the Inst 

tute of Sheet Metal Engineering, with which 
will be associated the twelfth Exhibition of Sheet 
Metal Working Equipment and Techniques, will 
be held this year at the Imperial Hotel, Birmingham, 
on Tuesday, November 7, Wednesday, November 8, 
and Thu November 9 


rsday, 


Programme 


Tuesday, November 7 


) } Officia 


Han 


he In u 
sion—General Presswork 


ap | 


Paper **Mett is « 
by E. Hamilton 


Wednesday, November 8 
».30 a.n 2nd Technical Session—Problems of Feed- 

ing in Modern High Speed Presswork. 
Paper: “The Sprag Clutch as an Aid t 
Accurate Press Feeding” by E. E. Hempsall 
Renold Chains Ltd 
Paper: ““The Swift Feeder Unit” by D. I 
Dennison (Birmingham Tool and Gauge ¢ 
Ltd 
Paper: “*Th« M.R.A. Roller Stret 
Machine as an Aid to High-Speed 
Feeding by D. Boxall 
Ferrous Metals Research 


B.N.I 


Buffet Luncheon 

2nd Technical Session (continued 

Paper Associated with t 
Production of Aluminium Pressings for 
Bottle Closures”” by W. H. Hadley (Metal 
Closures Ltd 

Paper “Development of Roller Feed Mech- 
nisms for Coiled Strip’? by H. F. Hawkins 
and R. J. Lloyd (Humphris and Sons Ltd 


‘p sh] 
Problems 


Thursday, November 9 

3rd Technical Session—Feeding, Slitting 
and Processing of Heavy Wide Coils in 
Rolling Mills, Press Shops and Ware- 
houses. Discussion on this highly topical 
theme will be initiated by the presentation of 
five papers outlining the relevant problems 
and techniques from the following differing 
points of view 


1, The Steel Strip Producer S. Gray 
Summers and Sons Ltd 


30 am 


John 


2. The Aluminium Strip Producer. R. W 
Hilditch (Alcan Industries Ltd 
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e Programme of 1961 


Innual Conference 


tth Technical $ Deformation of 
Metals at High Rates of Strain, 
P I Effect of Strain Rat 


Exhibition 

The usual facilities will be provided for staging 
the Exhibition of Sheet Metal Working Equipment 
and Techniques, which has been a popular feature 
of the Annual Conference of the Institute for the 
past twelve year: A detailed programme and 
application form for tickets for the technical sessions 
will be circulated to all members in the near future 
Non-members desirous of attending the Conference 
or of reserving space at the Exhibition, are invited 
to communicate with the Hon. Secretary of the 
Institute at John Adam House, 17 19, John Adam 
Street, London, W.¢ 


INTERNATIONAL DEEP-DRAWING 
RESEARCH GROUP 

}°! LOWING the highly successful Colloquium 

on Forming and Testing of Sheet Metal held 
in Paris in May, 1960, it is planned to hold a 
further meeting in Dusseldorf on May 23 and 24, 
1962, under the joint ewgis of the International 
Deep Drawing Research Group and the Verein 
Deutscher Eisenhittenleute. 

It is proposed to devote the open sessions of this 
meeting to the presentation and discussion of 
papers on: (1) Speed Effects in Sheet Metal Forming 
and (2) The Influence of Surface Conditions on 
Deep Drawing. 

Offers of papers (in English, French or German 
or requests for further information regarding this 
meeting should be addressed either to: John Hooper, 
Esq., Secretary, I.D.D.R.G., John Adam House, 
John Adam Street, Adelphi, London, W.C.2, or 
to Geschaftsfuhrung des Vereins Deutscher Eisen- 
hiittenleute, Diisseldorf, Breite Strasse 27. 
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FOR OUR OVERSEAS READERS 
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Résumés des Principaux Zusammenfassungen der Résumenes de Jos 
Articles Hauptartikel Articulos Principales 
résistance électrique, du flux magne dng 1 Bleche fortschreiten que ilizan | ambi 
tique, de la propagation d’ondes de Lambschen Ultraschallwellen an « tencia eléctrica, de flujo magnét 
compression ultrasomiques a traver Schichigr beruher Die 7 la propagacién de ; t 
la téle, et également par la capacité chiedenen erfah urden al de empuje a trave 
que posséde la doublure de réfléchir le eine Reith m % 1 kalt la habtlidad que 
ondes ultrasomiques de Lamb, sé valzten . 1 h ingewendet, ¢ para reflejar 
propageant le long de la téle. On a dann zwecks Kontrolle der Ergebnisse propagarse por 
pu évaluer ces méthodes en examinant eimer zersi ud toffpriifur métodos han podi 
un nombre de téles laminées a chaud interwe 1 wure nando una ct 
et a froid et en faisant la corrélation aminada 
de ces observations avec un exame? mp 
altérieur destructeur Der Einflu®8 von Elektroplat- 
tierverfahren auf Dauerfes- 
ane tigkeit und Versprédung der 
L’effet des procédés de gal- Unterlage Seite 749 
vanoplastie sur la résistance Von C. Willian 
a la fatigue et la tendance a la D Pent a sicién sobre la resistencia a la 
fragilité du substrat ler Galvanisierune beschrénkt sich  ‘atiga y la aquebradizacién 
page 749 alvanisieruns chra ‘ 


Par C. Williams Srahit 


El efecto de la electrodepo- 


hauptsachlich a le Be lung de las capas inferiores 

ie 7 c a . — 
) agina 749 
Les applications technique d diesem pag 
dépéts électrolytiques se limitent, tum = nur 
la plupart, au traitement des pi Hinweise 
en acter; c'est sans doute pourquo Plattierung 


Por C. William 


rf mre € referent fre peu 4 Eige “i cChajter 
action de la galvanoplastie s1 é Im vorliegenden 
propriétés mécaniques des mi xn auch nur Stal 
ferreux. Cet article porte donc s1 trachtet 

acter en tant que substrat 

Pour les applications mécanique 

en tant quelles différent de celles qui 

é€ rapportent a la résistance 

corrosion, uw est essentiel que 

eulement le revétement méme ad 

fermement au métal dé 

aussi qu'il posséde ) stellungsbedinguns be ‘ firmemente 
priétés mécaniques. A co 1e1ste ile } lerges en deposici 
ontréle de la galvanopl it 

adéquat, la plupart de 

dépose électrolyliquement peuvent 

avoir des propriétés mécamiques égal 

et parjfois superieures au 

métallurgique correspondant, 

que la résistance de la piéce 

charge statique n'est pa 

nfluencée défavorablement 

dépét électrolytique, moins que Ie 

nature du substrat ne la soumette « freiwerdenden Wasse 
une tendance a la fragilité cause Unter Wechselbe 
par lhydrogéne libéré au cour é die 
procédé de décapage et de gal 
plastie Toutefois, sous I 

alternantes, | de pot 


Dauerfe 
fa 


hi cn » endures 


el niquel 


una 
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FEATURING 


EVENTS AND 


MODIFIED FINISHING SEQUENCE 


FOR NEW 


VAUXHALL 


VICTOR 


New Finishing Coat Formulation and Body Design Assist 


in Production of Long-Lasting Fimsh 


“ 


MAJOR feature of the new Vauxhall Victor, shared also by the 
44 6-cylinder models is the new hard, long-lasting, deep-lustre paint 


finish and the comprehensive under-surface protection 


This is the result of a three-year 
process development programme, 
with the objective clearly defined 
right from the earliest design stages 
Chis programme involved 

1. The design of a body shell free 
trom moisture-retaining recesses, 
shelves and corners—particularly 
underneath the body—and of panels 
on which paint would flow well and 
adhere strongly whether applied by 
dipping or by automatic or hand- 
spraying; 

2. Revisions and improvements 
where appropriate to primer and 
surface costs; 

3. The development of a new 
formula colour-finish to give the 
best lustre-retention properties and 
increased wear-resistance 

[he body design aspect included 
a new approach to the floor pressings, 
replacing narrow indentations in the 
panels by shallow elliptically-shaped 


dished depressions, so giving a 
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smoother, 
great stren heei arches have 
been designed to eliminate corners 
and pockets which may trap mud 
thrown up by the wheel Rebates 
and shelves have been eliminated 
wherever possible. New equipment 
has been installed to assist body shop 
inspectors to identify minor imper- 


underbody of 


fections of metal-finishi: 

['wo additional processes are now 
included in the body protection 
sequence. The first is a new deep- 
dip in black primer paint, replacing 
the previous underbody », used by 
Vauxhall since 1952 entire 
body, with the exception of the roof 
panel, is now immersed in a 5,000- 
gallon tank. Paint flows around the 
inner surfaces of the closed box- 
sections { tructure 
through holes designed solely for the 
purpose There is an additional 
operation for the ¢ r-sills of the 
body Into these ythene wax 
with an aluminium fill pumped 


ol ne 


PERSONALITIES 


IN THE INDUSTRY 


second in 1ditio operation 
for the underside of 
paint diy 


8 now provide 
the body, fol 
After doubk red-oxide 
primer-surtacer nd grey suriacer 
have been sprayed on the upper 
surfaces, a coat of red-oxide primer 
is sprayed all over the underside 
of the body, including the wings 
rhis is the foundation upon which a 
1/10 in. thick coat of bitumen-based 
compound is applied — standard 
practice since 1957 to seal the 
underbody and wings and reduce 


road noise 


New Formula Synthetic Enamel 


It is the third section of the 
development programme in which 
the biggest advance is claimed 
This is the introduction to this 
country of a new-formula cellulose 
synthetic enamel, which has very 
satisfactory hardness and deep- 
lustre retention properties. Proved 
by practical usage in Britain and on 
the Continent, and by long-term 
exposure tests in several parts of the 
world, this new deep-lustre finish, 
on its ideal foundations, ensures 
that the new cars will keep their good 
looks for a very long time. 

Every Victor body leaving the 
paint shop at Luton has been pro- 
tected by the use of no less than 6} 
gallons of paint-protective, corro- 
sion-resisting materials 

lhe sequence of operation is 


1. Prepare bare metal 
2. Phosphate coating 

3. Joint-sealing 

4. Primer dip to roof level 

5. Red oxide primer surfacer all 
over—now including underbody and 
underside, wings 


6. Grey primer surfacer 


7. 1/10in. coat of tough bitumen 
plastic on underbody and underside 
I wings 


8. Two double coats of cellulose 
synthetic enamel 

9. Polythene wax containing alu- 
minium pigment pumped inside 
body door-sills 
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JOIST AUTOMATIC WELDING AT NEARLY 50 in. PER MINUTE NEW WIRE 


GALVANIZING PROCESS 
VALUABLE new process 


galvanizing steel wire has 

introduced to this country by 
Birlec Ltd., the furnace 
turing organization ol! 
Electrical Industries Ltd 
ally developed in France, 
process offers both economic and 
technical advantages over the con- 
ventional sequence of annealing, 
pickling, fluxing and dipping 

Essentially, the Birlec 
eliminates the pickling stages, both 
of which are costly and highly 
undesirable procedures Instead, 
the wire is annealed in such a way 
as to permit its direct entry to the 
zinc bath at correct temperature, 
thus greatly reducing the heat 
input needed to keep the bath hot 

Besides the cost savings implicit 
in this simplification of the process, 
the running speed of the wire can 
be much higher than with the older 
method his gives greater pro- 
duction from a given floor space and 
provides a much improved zinc 
coating on the wire with virtually n 
intermediate layer of zinc-iron a 
Wire galvanizing by the Bi 
process is claimed to withstar 
re-drawing or other severe forms of 





process 


ILLET welding of 8 ft. prefabricated joists for Acrow V form shuttering for 

concrete buildings is being carried out at the new Acrow plant in Saffron 
Walden, Essex, at welding speed of 49 in. per min. Making this possible is the 
Autopax submerged-arc automatic welding machine by Rockweld Ltd., 
Commerce Way, Croydon, Surrey 

In the Acrow plant, the Autopak set-up occupies a negligible floor space of 
some 200 sq. ft., and uses a 400-volt supply at 510 amp. Arc voltage is 29-30 


The Autopak is suitable for wire sizes from 3 in. to 4 


in. with a corresponding 


range of welding currents between 200 and 1,200 amp, at an arc voltage 
adjustment between 25 and 40 


In addition to lowering welding costs, automatic welding with Autopak is also 


claimed to produce uniform, smooth and continuous welds 
or cleaning are completely obviated 


is greatly improved 


TALL TOWER FOR 
MOBIL OIL REFINERY 


STEEL fractionating column 

weighing 54 tons has been 
made at the Greenwich works of 
G. A. Harvey and Co London 
Ltd. to the design and order of the 
Kellogg International Corporation 
for Mobil Oil’s refinery at Coryton 


The column, which was completed 
i 


on time to Kellogg’s required de- 
livery date, has a main shell 109 ft 
long and 10 ft. in diameter. It is 
made of mild-steel plate } in. thick 
and has at each end a dished and 
flanged head, spun and formed on 
Harvey’s Rotarpress. Before leaving 
Greenwich the column was subjected 
to a hydraulic pressure test of 110 
Ib. per sq. in. 

This fractionating column is the 
longest one fabricated by Harvey’s 
for 18 months and represents an 
addition to the plant at Mobil’s 
Coryton refinery, where it will be 
used in the processing of crude oil 
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Chipping, grinding 


and the appearance of the fabrication 


FIRST EXPORT ASSISTANCE 
REGISTER PUBLISHED 


Free Guidance Offered to Over 
500 Firms 


IRECTORS of more than 500 
ompanies who have asked for 
export guidance have received a 
copy of Britain’s first-ever ““Export 
Assistance Register’ Che Register, 
published by the Institute of Direc- 
tors’ Export Action Now Committee, 
is compiled from answers to a 
questionnaire sent to the Institute’s 
37,000 members asking if their 
companies needed help to begin 
selling overseas or, alternatively, 
were able and prepared to give it 


Listed in the Register are some 
600 companies who have offered 
export assistance to non-competing 
concerns Copies of the first 
edition are available to interested 
Trade Associations on request from 
the Institute, 10 Belgrave Square, 
London, S.W.1 


working which would cause flaking 
of a conventionally-produced coat- 
ing. The quality of the product 
claimed to be not only high but 
consistent, and both the thickness of 
coating and the hardness of the wire 
can be controlled to suit a range of 
specifications 

The first Birlec plant to operat 
this process is at present under 
construction: it will handle approxi- 
mately 14 tons of wire per hour 
Iwo — similar 
already been ordered for an over 
plant 


installations 


EXTENSIONS FOR 
KEITH BLACKMAN 
EITH BLACKMAN LTD 


Tottenham, London, manu 
facturers of ““Tornado”’ fan engin 
eering and industrial gas equipment 
have placed a further contract with 
Hale Construction Co. Ltd. for a 
new heavy fabrication shop and dust 
research laboratory The contract 
is valued at £45,000 and is the second 
to be placed with Hale Construction 
Co. Ltd. as part of the company’s 
expansion programme. The first 
contract, which is nearing comple- 
tion, was valued at £25,000 and 
included two new buildings to 
house both finished goods and raw 
materials 
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TELEVISION PIONEERS 
HOLD SILVER JUBILEE 
CELEBRATION 


i he LEVISION as we know it is 
25 years old this year—thanks 
Shoenberg and hi 
team of research workers at Electric 
and Musical Industries Ltd.’s Hayes 
1930's 


largely to Isaac 


laboratories in the early 
To mark anniversary, the 
press was recently invited to meet 
Mr. Shoenberg and some of his 
fellow pioneers in EMI’s research 
building, where most of the early 
development work was carried out 
There are now 100 = million 
television receivers all over the world 
and new transmitters are opening 
every month. But in 1936, when the 
B.B.¢ first transmitted l 


this 


regular 
public high-definition television pro- 
grammes, only 50 receivers existed 
rhese were lent to employees of the 
few organizations in the television 
industry, to test reception in the 
London area 
It is not generally realized that the 
electronic system of television then 
used was the one developed by 
Mr. Shoenberg and his team hat 
system forms the basis of television 
as used throughout the world today, 
and the 405-line standard, which 
Shoenberg courageously adopted at 
a time when a much lower number 
of lines was considered to be suffi 
cient, is still used in Britain 
rhe first television camera tube, 
an early camera and a 1937 television 
receiver, which showed the picture 
reflected in a mirror in the raised lid, 
were among several interesting items 
of equipment exhibited 
he prototype aerial mast for the 
one subsequently erected at Alex- 
andra Palace still stands in_ the 
grounds adjoining EMI’s research 
building 
A working demonstration was 
of EMI Electronics Ltd.’s 
colour television system, which 
is being widely used industrially in 


this country and overseas 


Change of Name 


HE Visco Engineering Co. Ltd., 
incorporated in 1921, has 
changed its name to Visco Ltd 
his company, which has been 
supplying, for the past 40 years, air 
filtration, fume removal, dust col- 
lection, water cooling and ventilating 
equipment to industry, will continue 
manufacturing these and _ other 
specialized equipment such as 
their recently introduced, Visco 
isokinetic fume sampling apparatus 
V.I.S.A.), at their factories in 
Stafford Road, Croydon, Surrey and 
Port Causeway, Bromborough, 
Cheshire 
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the Unite 
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obtainable from 
Office or through any t 


The Agreement cove 
ment benefit provide 
National Insurance Sx 
corresponding sch 
Republic 
person who bec 
one country 
to count any 
paid in the 

A separate 
the other social 
the two 
on August 1, 1961 
Allowances, Natio 
Industrial Injurie 
1961 (S.1.1961 Ne 

Anyone who tl 
affected by either of 
and who wants 
write to the Mir 
and National Ins 
Group, Newcastl 


countric 


AGREEMENT 
REPUBLIE 


INSUR- 
WITH 


NY 


insured 


ployed in 


Family 
and 


rance 


iv) Order 


may be 


Agreements 
1 should 
Pensions 


Overseas 


Grades Appointed Exclusive Steel 
Peech & Tozer Stockholders 


yee METALS I 
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rD., of 
Hanwort! 


small 
bulk bi 


pportunit ff 
opportunity i } 


is th 


yuality steel produc erhan 


together with r ilities at 
Gsrades, to suit any particular 
Grades will 
continue to act as vf the major 
stockholders products f 
John Summers and Sons Ltd 


ustomer requirement 


Change of Address 
FT HE D.S.1.R. headquarters ha 
] moved to State House, High 
ie telephone 
House is a 


three 


Ww. 
State 
block about 
from Holborn under 
north side of 


Holborn, London 
CHAncery 1262 
new 15-storey 
minutes walk 
ground station on the 


High Holborn 


SCOW EXPORTS TINPLATE TO U.S.A 


HE Steel Company of 
to the U.S.A. Dur 
will be shipped into 
delivery to the Contine 
To conform with the 
delivered ir 
hitherto produced 
electrolytic lines 


coil forr 
Dy ¢t 


Sa 


Wales is tos 
ng October 
Francisco 


in Co 


he company 


tart supplying regular shipments of tinplate 


11,200 tons 
West 


of tinplate 
Coast fo 


1 November 


other ports of the 


and the American Can Co 

t trend in the U.S., 
will constitute the biggest output of coiled tinplate 
shown below being recoiled on 


the bulk of these orders will be 


one of the 





APPOINTMENTS and 
STAFF CHANGES 


Mr. Cecil F. Hurst has been 
appointed assistant managing direc- 
tor of Samuel Osborn and Co. 
Ltd. Mr. Hurst is now deputy 
chairman and assistant managing 
director of the company 

7 * * 

Davy and United Engineering 
Co. Ltd., a member of the Davy- 
Ashmore Group, announce the 
following new appointments: Mr. 
S. Baker, M.A. (Cantab), general 
manager of the machinery division; 
De. R. B. Sims, Pe.D., B.Sc., 
M.1I.Mech.E., director in charge 
of engineering; Mr. A. Thomas, 
F.C.1.S., A.A.C.C.A., secretary; Mr 
G. L. Carswell, C.A., assistant 
secretary. 

* * 7 

With a view to ensuring more 
effective representation in England 
and Wales, some of the area 
representation of Wild-Barfield 
Electric Furnaces Ltd. has been 
re-arranged. The areas affected 
in which the undermentioned will 
also represent the Furnace Division 
of G.W.B. Furnaces Ltd., are 

Bimingham and East Midlands 
area manager, Mr. G. W. Haines; 
sales engineers, Mr. R. E. Butchers 
and C. A. McNeill. 

West Midlands: Sales engineer, 
A. V. Skelsey. 

South Wales: sales engineer, Mr 
T. M. Morgan. 

Sheffield and North Midlands 
area manager, Mr. E. J. Heiser, 
M.I1.E.E.; sales engineers, Mr 
D. N. Greensmith and Mr. D. J 
Sutherland. 

Northern England: sales engineer, 
Mr. R. Flanagan. 

* * * 

Mr. Robert Butler, previously a 
director of Quasi-Arc Ltd., has been 
appointed managing director of 
Eutectic Welding Alloys Co. Ltd. 
The company is part of the 
Eutectic /Castolin International 
Group which has fundamental and 
applied research laboratories in 
Switzerland and the U.S.A., with 
factories in fifteen countries, and 
distributors throughout the world. 

— * * 

The Incandescent Group of 
companies has appointed Mr. W. S 
Sinclair to be manager of its 
Cardiff office. Mr. Sinclair, who 
has 12 years service with the 
company, is already well known in 
the South Wales area 
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Associated Electrical Indus- 
tries Ltd. has appointed as Director 
of Research Mr. L. J. Davies, who 
was director of research of A.E.I 
Rugby) Ltd 

Mr. Davies will be responsible 
for the direct supervision 
four A.E.I. research establish 
at Aldermaston, Harlow 
chester and Rugby 

Dr. J. E. Stanworth becomes the 
new director of research for A.E.I 
Rugby) Ltd; thus the directors of 
the A.E.I. research laboratories are 
Aldermaston, Dr. T. E. Allibone;: 
Manchester, Dr. J. M. Dodds; 
Harlow, Dr. M. E. Haine; Rugby, 
Dr. J. E. Stanworth 

* * * 

Edgar Allen and Co. Ltd. 
announce that Brigadier A. Leves- 
ley, O.B.E., M.C., T.D., M.I 
Mech.E., has accepted the chair- 


manship of the Sheffield Standing 

Conference of Voluntary Youth 

Organizations in succession to the 

former Chief Constable of Sheffield, 

Mr. G. E. Scott, O.B.E 
* * 


o 


Mr. H. Johnson and Mr. H. B 
Travis have joined Suffolk Iron 
Foundry (1920) Ltd. as area 
technical representatives 

Mr. Johnson, is the technical 
representative for Lancashire and 
the North West Coast, and Mr 
Travis, the Yorkshire and North 
East Coast technical representative 

* * 7. 

The George Cohen 600 Group 
Ltd. have appointed Mr. Peter 
Bonner, B.Sc., A.M.1I.Mech.E., 
A.M.I1.Prod.E., to the board of their 
associate company, T. C. Jones and 
Co. Ltd. 

Immediately prior to joining 
T.C. Jones and Co. Ltd., Mr. Bonner 
was with Ashmore, Benson, Pease 
and Co. Ltd., members of the 
Davy-Ashmore Group 

* 7 * 

Mr. John Blinch has joined the 
board of Industrial Education 
International Ltd. and its asso- 
ciated company Materials Man- 
agement International Ltd., and 
will be responsible for the work of 
these two organizations in Europe. 

+ * * 

rhe directors of The Pyrene Co. 
Ltd. have appointed Mr. H. A 
Holden (manager, Metal Finishing 
Division) as a divisional director. 
Mr. Holden has been closely 
associated with the study of corros- 


years 

Mr. A. Nicholson 
has been appointed 
jirector (Chemistry 

Mr. Nicholson joine 
pany in 1939 and wa 
chief chemist in 1943 
now be responsible for the 
of the company’s chemical : 

* * * 

Mr. E. J. Robinson has been 
ippointed a director of The Head 
Wrightson Export Co. Ltd., 
which is responsible for the develop- 
ment of trade in overseas markets 
tor the Head Wrightson companies 

Mr. R. F. N. Otway has 
the company as manager—Europe 
Before taking up this appointment 
Mr. Otway was with The Morgan 
Crucible Co. Ltd. 

. 


* 


joined 


* 


Mr. D. R. Walker, A.C.C.S., has 
been appointed secretary of the 
Vitreous Enamel Development 
Council, and the registered offices 
have been transferred from 11 
Ironmonger Lane, London, E.C.2, 
to 28 Welbeck Street, London, W.1 
Hunter 2237). The general man 
ager of the Council is Commander 
G. Clarke, F.C.C.S 

* * * 

The Council of The Iron and 
Steel Institute are to nominate 
Mr. M. A. Fiennes, M.I.Mech.E., 
group managing director of Davy- 
Ashmore Ltd., at the Institute’s 
autumn general meeting on Novem- 
ber 29, 1961, for election at the 
annual general meeting on May 
2, 1962, as President for 1962- 
1963. 

Mr. H. W. A. Waring, C.M.G., 
general managing director and 
deputy chairman of GKN Steel Co 
Ltd., has been elected hon. trea- 
surer of the Institute, in succession 
to Sir Julian Pode, deputy chairman 
and managing director of The Steel 
Company of Wales Ltd Sir 
Julian, who had served as hon 
treasurer since 1959, was elected a 
vice-president of the Institute 

* oo * 


Trico-Folberth  Ltd., 
wiper and washer manufacturers, 
announce the appointment of Mr 
R. Hadekel as chief engineer. Mr 
Hadekel was formerly an engineering 
consultant with the Sperry Gyro 
scope Co. Ltd 

* 


screen 


* . 

Mr. J. F. Summerfield and Mr 
D. G. Lambert have joined J. A. 
Hemming Ltd., steel stockholders, 
of Birmingham and Oldbury, as 
additional members of their outside 
sales staff. Both have previously 
been employed by cold-rolled steel 
strip manufacturers 


Continued in} page 767 


October 1961 





Appointments and Staff Changes 





Continued age 766 
Further semior appointments at 
Spencer Works, now under con- 
struction at Llanwern, near New- 
port, Mon., are announced by 
Richard Thomas and Baldwins 
Ltd: Dr. A. J. Kesterton, M.Eng., 
Ph.D., F.1.M., assistant general 
manager; Mr. (¢ Gilbert, B.Sc 
chief quality inspector Mr. J 
Morris, B.Sc., M.Sc., chief metal- 
lurgist Mr. I. Penberthy, chief 
chemist; Mr. A. G. I Kenny, 
chief safety engineer 
7 . 7 

Mr. K. F. Tunnicliff has joined 
the Midlands staff of Desoutter 
Brothers Ltd., in addition to 
Mr. M. Giles, Mr. H. Jones and 
Mr. D. W. G. Smallwood, operating 
from the Birmingham office 

In the North-East Mr. E. Machan 
has replaced Mr. J. Fox who has 
transferred to North East London 
to take over from Mr. C. L. Startup 
who has retired 

A new appointment is Mr. P. ¢ 
Botting, who will be responsible 
for the Central London area 

= * . 

The United Steel Companies 
Ltd. announce that Mr. N. D 
Macdonald, general works manager 

Workington Iron and 
branch, has been appointed 
of that brancl 
* * 

At the annual general meeting of 
the Scienti ficInstrument Manu- 
facturers’ Association of Great 
Britain, M: A. W. Jones (Fleming 
Radio (Developments) Ltd was 
nstalled as president for the year 
1961-62 by Mr G. ¢ Ottway 
W. Ottway and Co. Ltd.), the 
retiring president, who now becomes 
a vice-president 

Other honorary officers elected 
were: Mr. R Burnett (Marconi 
Instrun Ltd vice-president 
ana president elect; Mr Cy 
Ottway (W. Ottway and Co 
vice-president; Major Wm 
Avo Ltd.), hon. secretary; 

Mr. G. S. Sturrock (Kelvin 
Hughes, Ltd.), hon. treasurer 


PRODUCTION EXHIBITION 
be Fifth Production Exhibition 
will be held in the National 
Hall, Olympia, from April 30 to 
May 5, inclusive in 1962 


THANKS! 
— United Steel Companies Ltd 
and to David King, thanks are 
mce again expressed 
hospitality at the Farnborough 
Show 
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* CENTURY 21 EXHIBITION ~* 


si Centra fic f Informa 
tion advise that t American 
are planning : exhibition in 
Seattle, U.S.A., 
will be on a scale sin 
the World Exposition 
1958 
Many nations, inc 
Britain, will be taking pa 
exhibition—to be kn 
‘Century 21 Exhibi 
held from April 21 
1962 
Members 
loolmakers 
developed a gauge 


instrument, or other 


Association 


{ 


which they feel 
display 

invited 

quickly to 
Exhibition Divis 
of Informa 
London, S.1 


EI 
TEACH DON’T PREACH 


YAFETY posters often come in 
for adver criticism especially 


Jon’t do this or that”’ type 


say the British 
uncil, is justified *The 
way to educate is to teach, not 
preach”’, says the Council’s National 
Director Mr LD Hodge The 
Council believe that ‘teaching 
can play valuable part in 
safety, and have recently 
Case History 

line 


posters 
distributed to ove 000 
and work plac Great 


illustrate the cause ' com 


factories 
Britain 
mon accidents, and suggest their 
simple prevention Ihe series wil 

ll aspects of safety in indus 
try 1 will be invaluable to safety 
aling with new employee 
' 


Ice ay the Council 


ELECTRONIC BATCH COUNTERS 
HELP SPEED CAP PACKAGING 


N installatior 

counting and 
and jar caps ha 
Poole factory 
Stamping 
may be 
Irom the cap-florming n hines are 
fed onto a conveyor belt along one 
side of whicl a bank of 
standard B.« electronic photo 
ell Decade Batct Guide 
rails on } ve Ti divert 


streams of caps to each of the batch 
counters which simulta usly deal 
with the whole outp he caps, 
on diversion, are pa i through a 
ligh m in the ell and 
light heads and are then allowed to 
pass down the output chute into the 
waiting fibreboard conta) In 
passing through tl br ie light 
beam and thus cat 

registered 


t bea 


here are twé orms of 
utput situated af the photo- 

and light heads which 

can be seen in the illustration. In 

the first, hopper 

and I 1 ugn 1 into the 

waiting container Del On com- 

pleti mn } 

closes Over 

container 1S 

one After 


interval has 


accumulated 


opens and allow 
caps to drop i the new container, 
thus tl cycle is recommenced 
‘ 


without breaking the flow 
The second and alternat method 


seen on the right of tn justration 


ts Of two output chutes with a 

iw mechanism 1¢ Caps, after 
assing through the | beam, are 
diverted down on 
chutes and thence into the waiting 
ontainer. On completion of batch 
gating mechanism then diverts 
flow of caps into the other output 
which then fills the second 

tainer ile n first one 1} 

| 


piacea 


output 


These electronic bat« counters 
are normally working on thi 
application at the rate of 125 per 
minute but are capable of consider 
ably higher speeds 


his electroni equipment is 
designed and manufactured by 
Electronic Machine Co. Ltd., May 


day Road, Thornton Heath, Surrey 





i METAL NEWS 


Institution of BLACK AND DECKER COMPUTOR SYSTEM 
Production Engineers EXPAND LONDON SERVICE CONTROLS BASIC OXYGEN 
Awards, 1959-60 FACILITIE STEEL FURNACE PLANT 
PEMIE Council of the Institution NEW rvice branch has been ee RNATIONAL SYSTEMS 
I f Production Engineers | 7s fd peng alee ele i & CONTROL LTD. of Wembley 
pproved 1 following ae a Ll OmEpson 


*}b 


1959-60, other than those presented t Extension of Telex for Fenner 
Section and Xegions; or Named | mre Glasgow br 

Paper Mr Grisbrook, ( | acai toca ae 

Birm 4.M.C.T., Department of ‘me — 

Engineering Prod 

of Birmingham, tor 


t n 
auction, 


Precision Grinding Re 


BRONZE WELDING SAVES RACING DRIVER 
HE illustration shows a close-up of the bent chassis members at the front of duterninion t 
the Lotus Formula | racing car, driven by Innes Ireland, which crashed for subsequent 
recently at Monaco. The joins, which were welded using Bronzecraft No. 3 same time the com 
nickel-bronze rods and the Gasflux process, remained unbroken, thus saving the gramme can be automaticall\ 
driver from further serious injury Bronzecraft nickel-bronze rods and the as more is lea 
Gasflux equipment are manufactured by Weldcraft Ltd., Slough, Bucks operation 
The whole of 
this installation 
available for us¢ 
Systems Control 
way that the 
Thompson Ram 
jects in the che 


electric power! ind } 
available to the joint company 
be applied to similar plants in tl 
U.K., the EFTA countries and tl 
Commonwealth 


other fiek 


ACCUMULATOR PRICES 
REDUCED 
AWCETTI PRESTON & 
COMPANY of Bromborough 
Cheshire, a member of the Metal 
Industries Group, announces reduc- 
tions of between 5 and 33 per cent 
in the price of its entire range 
of Greer-Mercier hydro-pneumatic 
accumulators and alleviators. The 
reductions have been made possible 
by the standardization of the rang 
to 18 models 
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BERYLLIA-FREE MALLORY 
73 BERYLLIUM COPPER 
goede MATTHEY in 

nounce that in future all Mallory 


DESIGN APPRECIATION 


COURSES 
‘& ING 


Educati - 
Haymarket 


( 
S.-W 


NEW STEELWORKS 
AUTOMATION COMPANY 
"THE AEI Davy-United  Steel- 
| works Automation Unit, which 
was formed in July 1960 to apply 
4utomation to the processing of steel 


ci 
and non-ferrous metals, will hence- 
forth trade in its own right 

he interests of Associated Elec- 
trical Industries Ltd. and Davy- 
Ashmore Ltd. in this field are now 
combined in a jointly owned 
company, Davy-AEI Automation 
Ltd 

The chairman of the new com- 
pany is Mr. M. A. Fiennes, managing 
director of Davy-Ashmore Ltd., and 
the vice-chairman is Mr. C. R. 
Wheeler, vice-chairman of Associa- 
ated Electrical Industries Ltd 

The headquarters of the company 
will be located at Booths Hall, 
Knutsford, Cheshire. 
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SOLARTRON OPEN NEW EXTENSION 


STEEL CO. OF WALES 
TO INSTAL NEW 
GALVANIZING PLANT 


i he: H 


latest developm ontinuous 
galvanizing and will be designed by 
The Head Wrightson Machine Co 
in conjunction with their American 
associates Blaw Knox Company, 
Aetna Standard Division, who claim 
to have built more than half of the 
continuous galvanizing lines at 
present in operation throughout the 
world 


The total value of the contract, 
excluding the civil work and elec- 
trical equipment, is approximately 
£500,000 


HEDIN ACQUIRE 
MORE ACCOMMODATION 


H' DIN 
Woodt 


tion 

iderabl 
nade in tn 
lanufacture < 
cicc enable Mr 
Royce to devote even more time to 
research and development work 
Mr Dennis Hobson has been 
appointed sales manager of the 
Furnace Division 


levelopment f 


tric furnaces 


rhe sales of industrial ovens will 
continue to be handled under the 
managership of Mr. Peter Keen 

The increased works capacity 
will enable the company to under- 
take the fabrication of much larger 
and more highly mechanised heating 
equipment, and eventually to extend 
their activities to cover fuel-fired as 
well as electrically heated equipment 
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A'New Cold-Forging Plant 
In Germany 


HE Camp Bird Group of com- 
panies announces the opening 

and start of production of a new 
£500,000 factory in West Germany, 
for cold-forging plant x se 6 
member of the International Cold 
Forging Group whose factories are 
situated at Ravensburg (Germany 
Monaco, and at Sunbury-on- Thames 
in the U.K. The new factory is 
located at Lockweiler between Saar 
briicken and Trier, and will be 
known as Saarlandische Werkzeug 
und Maschinenfabrik, Walther Not 
helfer G.m.b.H 

Apart from the manufacture of 
cold-forging equipment for direct 
sale, it is also planned to maintain a 
complete cold-forging installation in 
production as this will enable 
customers’ plant to be proved under 
actual operating conditions 

Ihe works comprise two ground 
level buildings of 40 by 180 ft. and 
177 by 184 ft. respectively. A third 
single-storey building is nearing 
completion The smaller building 
houses the materials 
treatment plant, phosphating installa 
tion and ancillary services Phe 
large building contains the machine 
shops, the assembly bays for cold- 
forging equipment and two 12-ton 
travelling cranes 


store, heat 


Connection of the private rail 
sidings to the Federal German Rail- 
way line which runs behind this sit« 
is already planned 

Modern housing accommodation 
is being provided to facilitate 
recruitment of a suitable skilled 
labour force which expected to 
total about 500 in a relatively short 
time 


SCOTTISH REFRESHER COURSE 
. o Institution of Plant En- 


gineers announce that the next 
of its comprehensive _ refresher 
courses for Works and Plant En- 
gineers is to be held in Scotland 
this winter, at the Institution of 
Engineers and Shipbuilders, Elm 
bank Crescent, Glasgow 
Sponsored by Sir 
McCance, D Sc ee D , 
Chairman of Colvilles Ltd T 
Chairman of the Board of Governors 
of The Royal College of Science and 
Technology), and available to all 
engineers who wish to take advantage 
of it, the course comprises 18 
weekly lectures on Wednesday even- 
ings, commencing November 1 
Copies of the syllabus and 
particulars may be obtained 
the Secretary to the Refresh 
Course, 39 Elmbank Cre 
Glasgow, C.2 
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IMPROVEMENT OF ZINC 
RICH PAINTS 


i ie Zinc Pigment Development 
Association announce that the 
three of its members who manufac- 
ture zinc dust pigments have been 
awarded a contract by the expanded 
research programme of the American 
Zinc Institute and Lead Industries 
Association to carry out a joint 
programme of research to improve 
the characteristics of zinc-rich paints 
Most of the practical work will be 
carried out in the research labora- 
tories of the Imperial Smelting 
Corporation Ltd. at Avonmouth, 
with the assistance of Amalgamated 
Oxides (1939) Ltd. of Dartford, 
and Durham Chemicals Ltd. of 
Birtley. A committee representing 
all three companies and the Zinc 
Development Association will meet 
frequently to guide the research 
Initially attention will be given to 
developing better paints for the 
priming of motor-car underbodies 
Zinc-rich paints are already finding 
extensive use for this purpose in the 
U.S.A., where the vast quantities of 
salt used each year t emove snow 
in the northern cities have created a 
serious corrosion problem with 
chassisless construction. With the 
co-operation of the motor industry 
l formulate 
paints with better adhesion, flexi- 
bility and welding ch 
than those currently available. Later 
on, work will be don 
structural steelwork 


it is hoped 1 able to 


ACTCTISTICS 


applications 
Ihe expanded research programm« 
was established in 1958 to sponsor 


fundamental and applied research on 


AL NEW 


REFINING PRECIOUS METALS 
| gh yee TELY 35 per cent 

of the free world output of 
netals, together 


platinum group 
with substantial amounts of gold anc 
silver are produced from the complex 
sulphide ores mined by Inco in 
Canada 


hese ores, mainly tor 


their nickel and copper content 
contain trace elements of 
platinum metals, gold and 
which are separated from 
residues of the nickel and co 
refining processes. A new lf 
sound film describes 


processes 


colour 


intricate employed 


refine gold and silver in Canada and 
platinum, palladium, rhodium, ru- 
thenium and iridium at the Ac 


cke 


refinery of The International 
Co. (Mond) Ltd., in the | 
Kingdom 

The film illustrates 
processes in detail and 1 
tions are used to assis 


standing of the complex 


reactions involved It lasts 
minutes and is obtainable 
loan on request from the 
Department rhe Inte 
Nickel Co. (Mond) Ltd., 2 
Embankment, London, S.I 


zinc and lead with a view to devel 
ing the uses of the metals and 
derivatives. The programme 1 
ported by metal producers 
mining companies in the | 
and the British Commonwealth 
is being § carried ‘ 
countries The 

industries will make 
available for the benefit of tl 


mes concerned 


MERSEYSIDE’S FASTEST FACTORY CONSTRUCTION 


RODUCTION has started 


two months before 


final completion— at Mersey 


side's new £3} million domestic appliances factory at Kirkby near Liverpoc 


This is one of the fastest factory construction projects ever carried out 


t in the 


area, say the builders, Holland and Hannen and Cubitts (North West) Ltd 


Bromborough, Cheshire 


Work on the 422,000 sq. ft. factory for Fisher ar 


Ludlow Ltd. started last May and the project is due for completion in the autumr 
Already seven of the 17 bays in the main production building have been handed 


over 
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Forthcoming Events... 


October 4 


Institution of Production En- 
s (North Midlands Region) 
ication of Spark Machir 
Making in Differ 
by J. P. Blacks! 
1am Reform ( 
Nottinghar 


October 10 


Institution of Production En- 
gineers (East and West Ridings 
Region). ‘Cold Extr rusion by 
H. A. J. Dennison, : Ke 
College, Waterdale 
p.m 

Institute of Sheet Metal En- 
gineering (South-West Branch). 
‘Roll-Forming and Draw-Bench 
Section,”’ by P. Keeler and L. Gibbs, 
in the Engineering Lecture Theatre 


Bristol University. 7.0 p.m 


October 11 
Institute of Sheet Metal En- 
gineering (Midland Branch) 
Works visit to Stewarts and Lloyds 
Ltd., Bilston 


JOINT U.S.-DOMINICAN 
REPUBLIC MINING AND 
STEEL PROJECT 

N agreement has been signed 

between the Dominican Re- 

public Government and the Chicago 
firm of Meissner Engineers Inc. for 
the establishment of a major mining 
and metal-producing enterprise, 
with 51 per cent of the assets 
owned by the Dominican State 

[he investment in capital equip- 
ment will be in the region of 
$60 million and will include a 
railway and a new port at Punta 
Gorda he first stage will be the 
exploitation of the large iron ore 
deposits in the Provinces of Sanchez 
Ramirez and Duarte t is estimated 
that an annual production figure of 
5 million tons of ore will be achieved 
soon after shipments commence in 
18 months’ time and it is possible 
that this may be doubled three years 
from this date 

Ihe enterprise plans to establish 
an iron and steel industry in the near 
uture which will produce steel sheet 
and constructional materials 

Work on mining and transport 
installations will commence before 
the end of the year and will employ 
3,000 workers which will also be the 
number of permanent’ workers 
needed by the industry Arrange- 
ments are being made to train 
Dominican technicians at the Uni- 
versity of Santo Domingo with 
assistance from the Massachusetts 
Institute of Technology 
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October 12 
Liverpool Metallurgical 
Society. 
Met 
by | 
lurgy, c 
Liverpool 7.0 p.t 
Institution of Plant Engineers 
(Sheffield and District Branch). 
Problen in Rollis ‘ 
W. Bailey, at the B 
Scunthorp x0 pul 
October 25 

Institute of Sheet Metal En- 
gineering (Wolverh: ampton Sec- 
tion). rk visit Ru \ 
Owen and Co. Ltd., Darlastor 

Institute of Sheet Metal En- 
gineering (North-West Branch). 
‘Development and _ Building of 
Large Power Pre by E 
Hamilton, in the Engineers’ Club, 
17 Albert Square, Manchester. 7 p.m 

Institution of Production En- 
gineers (North-West Region). 
‘Explosive Forming,’ by Dr. W. S 
Hollis, at Reynolds Hall, Man 
chester College of lech 
ville Street, Manches 


New Work in Europe 


—~— 
eo MANN AK TIENGE 
SELLSCHAFT Dus 

are building for the Salzgitt 
works a shear line 
and cross-cutting 
strip from 0.014 
thickness, up to 6 
coils weighing up t 
strip speeds up to 32 
scheduled for ops 
1962. Schloemann 
awarded a contract 
for the manufacture 
slitting and 
steel strip 
capacity as_ the 
shear line and will b 
with material travel 
1,000 ft./min 
expected to be 
1962 

Schloemann are 
the Bremen mill 
Werke Aktiengesellsch 
trimming and cross 
lines for cold-rolled 
laid out to handle 


recoiling 


It is t 


to 36 tons, in gauges 
to 0.120 in. thickn 
6 ft. 9 in. width, w 
up to 325 ft 
lines are 
operation ce arly 
Schloemann ar 
for the cold mill at the 
plant for slitting an 
rolled steel strip, 
preparation line fi 


METAL NEWS 


NEW HEATING PLANT 
INSTALLED AT WILMOT 
BREEDEN FACTORY 


a YOO 


urization will b flected by 
of compressed nitrogen gas 


ting of the normal 


c 


th int con 
expansion vessel pill tank and 
ontrol panel 

4 circulating pump rated at 220 
gal. per min. against a frictional 
head of 2 I nd a static head of 
incorpor 


system is designed and 

installed by Froggatt and Prior Ltd 
of Birmingham 

A total of 60 Copperad unit 
heaters, each complete with electric 
motor, will be fitted throughout the 
building at heights varying between 
9 and 15 ft. In addition, ten Cop- 
perad wall-type convectors will also 
be installed in the offices 


Iron and Steel 


Institute Bibliography 


B -- Iron and Steel Institute has 
prepared another extension to 
Bibliography on “The Rolling 


Iron and Steel which first 
1 as Bibliographical Series 
in 1948, and covered the 
1920 to 1947; the first 
15a, appeared i 

with 1948 to 1954 


extension, No 15t 
overs the period 1955 to 1960; 
has been produced by off-set 
and photo-litho, and is available 
members of The Iron and Ste 
Institute at 30s. Od and to others at 
Od It contains about 2,000 
S in 164 page a list of text 
and BISRA reports, and is 
indexed Dy I 5 and 
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Publications 
for Industry 


Johnson Matthey and Co. Ltd 
have issued a new series of data 
sheets describing their range of 
small-bore tubes and tube products 
lubes to fine limits are available 
principally in non-ferrous metals 
and alloys, although grades of 
nickel-iron alloy are supplied, as 
well as tubes in precious metals for 
specialized applications 

The data sheets describe Johnson 
Matthey tubes in terms of end uses, 
for example Bourdon tube, capillary 
tube, restrictor tube, instrument 
pointer tube, tube for applications 
in electronics, and miscellaneous 
base-metal tubes 

Sets of data sheets and further 
information are available on applica- 
tion to the company at 78-83 Hatton 
Garden, London, E.C.1 


7 * * 


< 


The American Society for Testing 
Materials announces the availability 
of a 62-page list of publications 
[his describes the Symposiums, 
Manuals, Special Publications, 
Indexes, Compilation of Standards, 
Charts, Reference Photographs and 
Reports published by the Society 
through the _ years More than 
300 items are fully described, 40 of 
which are new and not previously 
listed 

The publications cover all phases 
of materials and their evaluations 
and are arranged conveniently by 
titles and subject Ihe list may be 
obtained free from the American 
Society for Testing Materials, 191¢ 
Race Street, Philadelphia 3, Pa 


- * 


A publication 
selection of the most 
materials for use in the handling 
equipment of the pickling process 
has been produced by Henry 
Wiggin and Co. Ltd 

Hot-working or other 
treatment on metals f 
results in the formation of a 
layer of oxide, the removal of this 
layer by immersion in an acid or 
alkali solution is known as “‘pick- 
ling”’. The work to be pickled 
must be suspended in the solution 
in such a manner as to allow the 
acid or alkali free access to all 
surfaces, and the handling equip- 
ment must resist the corrosive 
attack of the pickling liquors 

The choice of material for the 
equipment and its design are the 
two aspects of the process on which 
this publication offers advice 
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om 
enry 

S.W 

Something of the u 
ground surrounding prod 
of the familiar angle iz 
ingredient of the traditional iron 
bedstead, is revealed in “‘Angle on 
Production”, an interesting article 
July /September 
journal of the 
Another 


tion 


Dasic 


appearing in the 
issue of The Forge, 
Brockhouse Organization 


feature in this edition describes 
} 
] 


problems connected 
of adequate 


some of the 
with the provision 
braking on semi-trailers and gives 
details of some systems in current 
use 

Other items include a _ pictorial 
review of the Army’s new Computer 
Centre at Worthy Down, built on 
the Brockhouse pre-fabricated steel 
structure system; news of Group 
activities at home and abroad and a 
report on the Organization’s Annual 
Golf Tournament 


* * 


Associated Electrical Industries 
Ltd., has recently issued a new 
publication—“The AEI Arc Weld- 
ing Guide”—which replaces pre- 
vious Metrovick electrode guides 

In addition to the latest data on 
the wide range of AEI welding 
electrodes, this enlarged booklet 
contains a considerable amount of 
technical information on welding, 
providing a comprehensive guide 
for the welding fabricator 

Included in the new sections are 
a complete list of British Standard 
Specifications relating to welding 
processes and applications, notes on 
the care of electrodes, and a brief 
list of AEI arc-welding plant 

Copies of this publication, No 
1891-71, may be obtained free on 
request from Associated Electrical 
Industries Ltd., Heating and Weld- 
ing Department, Trafford Park, 
Manchester 17, or any AEI District 


office 


A new brochure (P.1008) “‘Witton 
Kramer Electric Lifting Magnets”’, 
fully revised from an earlier one of 
the same title, is now available from 
The General Electric Co. Ltd., 
Witton, Birmingham, 6 

This 24-page publication includes 
the full technical details of the 
company’s electric lifting magnets, 
together with descriptions of the 
associated control gear. It is 
profusely illustrated with drawings 
and photographs showing the con- 
struction of the magnets, and also 


ne secona 


Council for Europe 
importance of it 
present time, 
West German 
An 8-man fact 
drawn from members of 
and led by Sir William 
its chairman, 
industrial centr 
in May rhis pamph 
their principal findings and n 
mendations, together with illustra 
tive Statistics, not previ 
published, on different products 
In a message from the chairman, 
with which the report is introduced 
Sir William McFadzean writes 
‘West Germany is a tremendously 
exciting and challenging market 
particularly in the breadth of 
opportunity and the encouragement 
given to imports Industry is 
booming, demanding more and mor¢ 
plant and mechanization and causing 
gaps which British firms might fill 
[he German market is wide open 
to British exporters in a wide range 
of products British exports to 
West Germany have trebled since 
1955 and doubled since 1958 and, 
including re-exports, are now run- 
ning at the rate of about 
millions per annum rhis 
represents less than 5 per cen 
Germany’s present imports 
Copies of the report are available 
from Export Council for Europe, 
21 Tothill Street, London, S.W.1 


price 9s 


Ihe second report o 
trial Training Council covering 
period from January, 1960 
March, 1961, i I 

The report 
carried out by 
this period, 
concerned with 
the Council encourage industr\ 
through employers 
and trade unions, to take 
advantage of the “‘bulge’”’ in s 
leavers by recruiting and training 
more skilled workers The Cor 
cil’s work in this sphere has recently 
been extended by the appointment of 
regional committees to bring home 
its message at the local level The 
report also indicates how the Council 
has started on its long-term task of 
helping to improve training arrange- 
ments throughout industry and 
how the work of its Training 
Advisory Service has developed. 

The report can be obtained from 
the offices of the Council, 36 Smith 
Square, London, S.W.1, price Is. 3d 
exclusive of postage 


organiZat 
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NEW PUANT 


and EQUIPMENT 


{ monthly review of new machines, 


equipment, processes, ete., of interest to 








the producer and user of sheet metal 


Furnace for Stainless-Steel Strip ore can | 


ne ' , . , Dullt in ide variety of sizes and Suit a rang 
ht annealing—.e. annealing without any : 


: pro s. In all cases they are based on 
detriment to a bright, cold-rolled or drawn surface yr ay vigiphce : digs , ebtagy thy 

ys been difficult for producers of stainless-steel ; ontinuous passage of the material since batch 

perat 1¢ time required 

slick lL, i. oll 1h arot ’ > me 
been obtainable in certain cases g. 1 dor tr sal gional 9 gore magrste a sdiniy 

pi ‘ ur » oT tru ING 

thin strip—by heating in a muffle any SO ove ey eee 

hydrogen or nitrogen-hydrogen mi 


by reason of tl 
chromium-containing alloys Acceptabl 


ase, the producers of sheet, strip 

d : ? their work on continuous 

tice has the severe limitation of recurrent , aia ie 1 
dictated by the metallurgical 
ul laterials Concerned 

: 3 form, the furnace is designed for the 

research department of AEI-Birlec Ltd ' V ; bright annealing of strip which passes horizon- 

a new furnace, needing 1 nufl 4 prototype talls hroug the 
has been in o 


replacement co and satisfactory muffic 


available for any but narrow furnaces 


heating and cooling 


it the ids du the loss 


] consecutive 
peration for some mont witl han 1 ial gas seals 

auisfactory resuits cracked ammonia iydrogen) to a 
yn the use of a special type of refractory for th minimum and roller support th noving strip A 
is new furnace breaks through the lim ) rtical version of the furnace is availabl 


dealing with 
into contact 
ul ated, but the 
wall, anc erefore horizontal type is adaptab handle tubes or other 
permit higher heat inputs and higher work tempe S rms of material on a moving belt or roller conveyor 
than could be safely used in the old design. Mean " us new furnacc¢ fiers advanta to producers 
conveying the material through the furnace are n l | pickling and 
limited to those which could be contained hi inical cleaning plan 

muffle Furnace chamber size and shape is similar! ! r details can be obtained from AEI-Birlec Ltd 


‘ t 
mM restrictions imposed by muffle desig n Road, Erdington, Birmingham 24 


1uffle type in several respects. The electric heati highly finished strip which mu 1 
radiate directly onto the work hout th wit eI other supp I 


intervening obstacle of the muff 
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rrect throughput in re 
box contai controls, 
lespatch from the factory, 
pray it is only necessary 
d air supply 


High Throughput Metal-spraying Pistol 
UST and scale are often removed at a high rate from i 
heavy beams and plate in civil an nal each surrounded by 
engineering, shipbuilding and ge I 
engineering by automatic grit-blasting. Spraying 
or aluminium coating on to the cleaned surfaces provides 
excellent protection from corrosion but normally require 


ne a relatively sm 


a a result, iess 
propane (only 2 
equipment giving a quarter 
a large labour force of sprayers to keep pace with the gun. The gun’s high thro 
pre-treatment machines the spraying speed of con- s allow the number of guns 
ventional wire and powder pistols cannot be increased nstall to be halved Che 
by increasing the throughput of metals, since deposition 
efficiency then falls very considerably The Model ¢ 
metal spraying pistol has therefore been developed 


the Coating Division of F. W. Berk and Co. Ltd., Lo 
N.W.10, for an hourly throughput of 110 Ib. of z 


a deposition efficiency previously only achieved 
throughput guns: this throughput enables an 
approximately 450 sq. ft. to be given an 0.004 


Re 7 Regt oD. paps Te ee Acrylic One-coat Finish 
Z coating, at a cost, imciuding oxygen propane s 
7 ? Y ‘ 
powder and labour, of about 4d. per sq. ft through RMACRYL, a new 
put is achieved by splitting the powder stream into four 4 products 


equal small streams and alternating these ith introduced by 
streams The gun weighs only 3 Ib > gas, ai Armour Works, 
and powder hoses all enter at the rear, thus giving good Mnish 1S sal 


, aid to be particularly) 

balance of domest appliances of 
Since this gun does not require to be as versatile in Machines, reirigerators, ek 

spraying all types of metals at all speeds with variou and all kitchen and bathroom 


gases as with the conventional gun, the only control on ideal for sewing machin« 
the Model 61 gun is a spring-loaded trigger, operating "re casings and 

remote valve controls for gas and air supplies: in this equipment 
way, main supplies are cut off when the trigger is released In the indt 


istrial products fi 

and the gun cannot be laid down under spraying con- tions. Switch boxes, safes and equ 

ditions Powder for the gun is fed from an easily ditions of frequent condensation and 

recharged 2-cwt. capacity container, a l-cwt. drum of be finished in Armacryl to advantag« 

powder being tipped straight into it when required Being resistant to staining and chet ! 

The powder supply is cut off at the feeder when the tuffs, it can be applied on operating theatre a 
trigger is released, preventing any build-up in the powder medical equipment, catering and food manufac 
line to the gun and eliminating any wear on powder appliances and machinery, chemical balances, bob 
valves: the only parts subject to wear are the nozzles osiery manufacturing machinery, photo-copying mach 
and the hoses feeding the material. As the powder feed and oi! burning plant 

unit is of fixed type, the operator is sure to work at the 


774 SHEET METAL INDUSTRIES 
October 1961 





' than just a chemical... 


yacked 


In every barrel, carton or carbo, 
purchased from the Metal Finishing 
Division of The Pyrene Com 
Limited are the results of over t 
years experience. First in the field 
practically every major development | 

surlace conversion coatings we 

to-day still the leading suppliers of sive after sales rvice are 
phosphating processes to British features of that extra value 


industry. Our service engineers provide 


THE PYRENE COMPANY LIMITED 
METAL FINISHING DIVISION 


PARKERIZING BONDERIZING PAR LUBRITE PY MIN 
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Che finish valuable 
products manufactured for export 
tropical climates 

The outstanding properties claimed for 

1) Humidity resistance, 

2) hardness, 

3) resistance to colour change on heating, over stoving 

or exposure to exterior weather conditions, 

4) chemical resistance, 

5) grease, stain, and detergent resistance, 

6) flexibility and impact resistance, 
7) adhesion 

These properties are all obtainable with a 
application on steel, without primer (which latter need 
only be used if the metal surface is poor and needs filling 
The finish can also be applied directly to Zintec and the 
results are claimed to be superior to those usually obtained, 
but aluminium may require chemical pretreatment of the 
Alochrome type if the surface is highly polished 

Application can be by spraying or dipping, and stoving 
by convection should be for a minimum of 300 F. for 
30 min 

Performance is improved by 
350 F. for 45 min. Infra-red timings and temperatures 
vary according to the equipment used 


is especially 


Armacry] 


one-coat 


increased stoving at 


Welding Electrode 
N improved “Diadem”’ emerald electrode for us¢ 
either as a “contact” or free arc electrode has been 

produced by Cooper and Turner Ltd., of Vulcan Road, 
Sheffield 9, for general-purpose welding on all thicknesses 
of mild steel from 14 s.w.g. upwards. The lighter gauges 
of this electrode may be used in all positions 

his electrode is claimed to produce fillet welds o 
mitre profile, a self-releasing slag, a wide current rangé 
and a stable soft arc and a high burn-off rate at normal 
currents 

rhe electrode is approved by the Ministry of Transport 
and Lloyds Register for welding in the down hand 
position on structures of primary importance and by the 
Admiralty and Ministry of Aviation E.I.D. for welding 
mild steel in the flat position. It complies with the 
requirements of B.S.639, Covered Electrodes for the 
Metal Arc Welding of Mild Steel, B.S.1856, General 
Requirements for the Metal Arc Welding of Mild Steel 
and B.S.2642, General Requirements for the Metal Arc 
Welding of Medium Tensile Weldable Structural 
B.S.968, Type “A’—High Tensile 
quality) Structural Steel for Bridges and 
construction 

The Emerald electrode is coded E.947 on the B.S.1719 
1951 coding and E.6012 on the A.W.S.—A.S.T.M 
designation. Mechanical properties of deposited metal 
include a yield point of 24/28 and an 
ultimate tensile strength of 29 34 tons per sq. in. Its 
elongation on 1.5 in. gauge h 26 /32 per cent, 
reduction of area on 0.424 in. diameter being 40 50 per 
cent he Charpy pact valu s 40/60 ft.-lb. A 
chemical analysis of the weld metal is carbon 0.08-0.10 
per cent, silicon 0.11-0.14 per cent, manganese 0,55-0.65 
per cent, sulphur 0.025-0.035 per cent and phosphorus 
0.015-0.025 per cent 

his new 
sizes from 12 gauge to in 
time per 
from 55 sec. at 


fusion lding 
general building 


tons per sq. in 


length is the 


electrode is produced 


diameter. The deposition 
current 

12 gauge to 72 sec. at 6 gauge 

values are 80 amp. average and 100 amp. maximum 
12 gauge and 195 amp. average and 235 maximum 

6 gauge. The production of fillet welds of mitre profil 
by contact welding with this electrode is reflected in the 
figures given for the weight of electrode required 
deposit 100 ft. of fillet weld, these ranging from 
when the leg length is 22 Ib. at 
74 Ib. at 4 in 


foot of electrode at maximum 


n. througn «z 


776 


Fig. 4 


Open-gap Press 
hydraulic press 
manufacture 


soie 


ypen-gap 


surface of approxi 


press 
a table 
stroke of 39% in Operat 
trokes per min 
\ 15-h.p. motor direct coupled t 
yperates the hydraulic system whi 
automatic valve for quick filling 
cylinder during idle strokes and 
stopping device. Control is eithe 
mounted on the side of the righ 
omotor or by a manual control 
controlled by means of 
maximum tonnage is 
e stroke and thus the necessity of verti 
eliminated. A special feature o 
delta shape which give 


slide 


S 1S its 


Continued in page 778 
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The Wolf T$35c “ 
s Capacity [WO SPEED 
Beneral Duty Drill 


COMPETITIVE—LOW ‘WEIGHT : CAPACITY’ RATIO— 
PRESS BUTTON SPEED CHANGE 


This is the machine for high efficiency drilling on any type 








The touch of a button changes speed from §5§0 r.p.m. t 

reducing change-over time on jobs to a minimum, and an 

reserve ensures that correct drilling speeds are maintained 

weight and good balance of the TS35c make it a very easy drill to handle 
check with your operators on that score—and the compeut 

allied to high output, will appeal to your pocket 

There’s much more to the performance of TS35/35c we wo 

tell you—so send for the detailed leaflet which has all the fact 


figures of interest to you. 


2 SPEEDS 
550 1,350 


R.P.M. 








Fill in and post this coupon—TODAY ! 


To: WOLF £: SCTRIC TOOLS LIMITED, DEPT. S.10 

PIONEER WORKS, HANGER LANE, LONDON, W.5 | A Morse Taper 

FUROR Hae ane She SNNRranAR reaps PS35/35¢ ore | model—type TS35 

COMPANY i —is an equally 
efficient aid to 

| high productivity. 


ADDRESS 


MARK FOR THE ATTENTION OF 


re me eee 
T. BIRMINGHAM ~ BRISTOL - GLASGOW ~ LEEDS - MANCHESTER - NEWCASTLE AGENT 
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' 


good accessibility to the table and greatly facilitates the 
handling of bulky workpieces. High precision has been 
ensured by the provision of large surfaces for both piston 
and slides, which by reducing friction minimise wear on 
these working parts. The slides are protected by a steel 
guard 

An interesting optional ancillary available for 
tion with this machine is an all-steel press brake attach- 
ment which provides a maximum folding length of 
9 ft. 10 in. Other optional extras are ejectors and a blank 
holder under the table 

A smaller version of 


opera- 


the same machine has a 
of 150 tons and a table surface of 41 in 29 in. wi 
stroke of 27% in. Speed of operation of this 
strokes per min. The folding attachment for this mode 
has a maximum length of 6 ft. 7 in 

The advanced design, robust construction and hi 
precision of the OMF-Ferralba press combine to produ 
rapid and accurate results in forming, bending, straighter 
ing, embossing, trimming, punching, deep drawing and 
extruding operations 

Further information may be obtained 
tributors at Sowerby Bridge, Yorkshire 


apacity 


~— ) 
unit Is 


i 


Plastic Putty 
fect plastic putty is a new 
malleable and yet when formed 
It is an efficient electrical insulator machined 
irilled, tapped or threaded. It has a de rang 
uses, and 1s suitable, for example cracks and 
holes in all types of hollow piping 1 fact, its application 
are limited only by the ingenuity 
his new plastic putty consi 
ponents—a resin and a hardener 
completely integrated in equal 
easily effected in the hands 
provided that ll adher 


will 
naturally in anything from | 
the room and 


temperature 

while at the same time attaining 
and strength, high electrical 
exceptional resistance to oil, spirits and water 
tests from a number of repr amples 
the following results 
Compressive strength (ult 1,200 
Fensile strength (ult 700 | 
Dielectric strength 
Resistance between electrical 

ductors and armour 


nara 


rOCR 


hours accordin 
' i 


dimensionally stabl 
hardn 


remains 

considerable 

qualitie 
Independen 


pro\ i 
provi 


insulatior 


nratit 


Resistance between electrical con- 
ductors and water 

Water absorption 

Available from Cable Cove 

Westminster, S.W.1 


Aid to Metal Spraying 
ble ise of metal spraying pis 
throughput of metal create n 
now 


the rate of 60 


praying technique 
f spraying zinc at 
ind aluminium 


At such 


Pistols 


at equivalent cove 
high deliver 

applied with 
Metallisation I 
after looking cl 
in anxiliary 
Mark 33 metal 
will spread the 


jiameter wire to an effecti' 


osely 
spreader 
sprayl! 


tachment 


praying dist 


| ance 


nozZZi 
large 


In extended trials the 
when coating 
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DUCTILE SHEET STOCKISTS LTD 
DUCTILE HOT MILL LTD 

DUCTILE COLD MILL LTO 

DUCTILE BRIGHT DRAWW LTD 

DUCTILE PLANETARY MILL LTD 
MONMORE TUBES LTE 

The DUDLEY PORT ROLLING MILLS LTD 
SAMUEL GRIFFITHS (WILLENHA.L) LTD 
REX ARWOLD 4 CO. LTO 

METALON STEELS LTO 

SECTIONS & MOULDINGS LTD 


TUPOST LTD 


say STEE-c-c.<. .. 


the knowledge 


Plastic 


1 STRIP 


nest 
vanisec 

OLD FORMED 

t YVER PRESSES 

BULAR & GENERAL FABRICATIONS 


where? 


‘rom DUCTILE 


ILLENHALL - STAFFS - Phone 60! (P.B.X.) 
f t England & Wale Scottish Agents 
A s0rdon Baxter & Co. Led 
5 Blythswood Square 


DUCTILE STEELS LIMITED 


London Office Norther 


6, Wimbledon Hill Road 65a Alderley Road 
Wimbledor London, $.W.19 Wilmsiow, Cheshire 
Glasgow 2 


Telephone: Wimbledon 5021-2 Telephone: Wilr 262 F : C 
t + C Telephone: Central 6917-8 
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SWISS-BUILT RANGE OF 
SHEARING AND NIBBLING 
MACHINES 


Four aifferent models 

Throat depths 24” to 48 

Circular cutting attachment 
mounted outside cf throat thereby 
diameter of circle unlimited 
Straight edge attachment with 
horizontal and vertical adjustment 
Shearing capacities up to % 
Nibbling capacities up to } 


Forming capacities up to 


Tools available for peening, bevel 
edge nibbling, tube notching, bead- 
ing, flanging, louvring and folding. 


This machine and others can be seen and 
demonstrated in our London Showroom 


Exclusive Distributors in the United Kingdom 


P*S\7, PRESS ¢ SHEAR 


Machinery OQ Ltd Birmingham egg Sole = Agents 


1075 Kingsbury Road Angus & ¢ 
172-178 VICTORIA ROAD ~- ACTON LONDON W3 mingham, 24 
p Phone: Castle Bromwich 3781 


x: 21111 Elgatool, Londor 


lelegra 
Pr 


— EX STOCK — 


COILS or LENGTHS. 

COMPREHENSIVE 

RANGE of WIDTHS, 
and GAUGES 


ay 9 


UND ROAD, CHERTSEY, SURREY 


Telephone: CHERTSEY 3451/2/3 (5 lines) 


SUMMERS “GALVATITE” EX STOCK,TO YOUR WIDTH, IN COILS OR LENGTHS 
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{nother Electrolytic Tinning Line for Britain 


The sixth Ferrostan electrolytic tinning line of Wean design to be installed in a British 
steelworks has now been commissioned for operation at the Trostre Works of The 


Steel Company of Wales Ltd 


WEAN-MILES LTD., designers and builders of equipment for British sheet and 
tinplate mills, are at present completing the engineering, manufacture and installation 
of new lines for 
CONTINUOUS TINPLATE ANNEALING : CONTINUCOLS STRIP PICKLING 
SHEET SHEARING : SHEET SLITTING : TINPLATE INSPECTION 
All this equipment is engineered and built to the designs developed by Wean, and 
incorporates spec ialized units of British design British manufacturing facilities. labour 
and skill are employed throughout. 
Wean-designed pickling, electrolytic cleaning. annealing, tinning. galvanizing and 
shearing equipment is extensively used throughout the world for processing and 
finishing tinplate and sheet-mill products, including stainless and silicon steels 
Pheir experience gained from close co-operation with the steel industries of the world 


for over 30 vears is embodied in the equipment built in Britain by Wean-Miles Ltd 


WEAN-MILES LTD. 


MOOR HOUSE -« LONDON E.€.2. 


Telephone: Metropolitan 0471 Cables: Weanmil London 
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SWISS-BUILT RANGE OF 


+ 
S\/s8 SHEARING AND NIBBLING 


MACHINES 


Four aifferent models 
Throat depths 24” to 48 


mounted outside cf throat thereby 
diameter of circle unlimited 


¥ 
\ 

Circular cutting attachment § i’ 
~~ 


Straight edge atrachment with 
horizontal and vertical adjustment 


Shearing capacities up to j 

Nibbling capacities up to j 

Forming capacities up to 7s 
Tools available for peening, bevel 


edge nibbling, tube notching, bead- 
ing, flanging, louvring and folding. 


This machine and others can be seen and 
demonstrated in our London Showroom 


Exclusive Distributors in the United Kingdom : ; oe ai N.A. 1000 


P*S 7; PRESS ¢ SHEAR 
¢ Machinery Co Ltd Birmingham Showroom : 


1075 Kingsbury Road, Bir- 
172-178 VICTORIA ROAD - ACTON LONDON W3 mingham, 24 


Phone: Castle Bromwich 3781 
Telex: 21111 Elgatool. London 


— EX STOCK — 


COILS or LENGTHS. 

COMPREHENSIVE 

RANGE of WIDTHS, 
and GAUGES 


POUND ROAD, CHERTSEY, SURREY 


Telephone: CHERTSEY 3451/2/3 (5 lines) 


SUMMERS “GALVATITE” EX STOCK. TO YOUR WIDTH. IN COILS OR LENGTHS 
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Another Electrolytic Tinning Line for Britain 


Che sixth Ferrostan electrolytic tinning line of Wean design to be installed in a British 
steelworks has now been commissioned for operation at the Trostre Works of The 


Steel Company of Wales Ltd. 


wWran’ 


WEAN-MILES LTD., designers and builders of equipment for British sheet and 
tinplate mills, are at present completing the engineering, manufacture and installation 
of new lines for: 
CONTINUOUS TINPLATE ANNEALING : CONTINUOLS STRIP PICKLING 
SHEET SHEARING : SHEET SLITTING PINPLATE INSPECTION 
All this equipment is engineered and built to the designs developed by Wean 
incorporates specialized units of British design British manufacturing facilities. labour 
and skill are employed throughout 
Wean-designed pickling, electrolytic cleaning, annealing, tinning. galvanizing and 
shearing equipment is extensively used throughout the world for processing and 
finishing tinplate and sheet-mill products, including stainless and silicon steels 
Their experience gained from close co-operation with the steel industries of the world 


for over 30 years is embodied in the equipment built in Britain by Wean-Miles Ltd 


WEAN-MILES LTD. 


MOOR HOUSE «+ LONDON E.C€.2. 


Telephone: Metropolitan 0471 Cables: Weanmil London 
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You never see a prima donna 
pair of Bennett’s gloves 


—but operatives 
sing their praises! 


BENNETT’S 


INDUSTRIAL GLOVES 


H. G. BENNETT & CO. (Gloves) LTD 

Industrial Glove Specialists 

LIVERPOOL 23 GREat Crosby 39967 
eve-l7(A) 


_ Choose Safely 
choose... 


HVILAN 


ELECTRIC CHAIN HOISTS 


* Single and two-speed 
hoists available 


* All hoists carefully 
checked and certificates 
issued to cover 50 
overload 

* 16 models, S5cwt. to 
30cwt. capacity 


* 10’ to 30’ lifts available 


ORTIMER 


ENCINEERING Colro 


MORTIMER HOUSE, ACTON LANE, 
LONDON, N.\W.10 Tel : ELGar 3834 
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ODDIE FASTENERS 


The fastener with endless applications in the 
Sheet Metal Industry. 


SIMPLE—POSITIVE—SELF LOCKING 


Made in a variety of types and sizes. Special 

fasteners to suit customers requirements 

Used on quickly detachable panels, inspection 

doors, access covers, machine guards, panel 
covers, fairings, box lids, etc. 


For full details and literature apply to 


ODDIE BRADBURY & CULL LTD. 


SOUTHAMPTON 


Telephone: 55883 Cables: FASTENERS SOUTHAMPTON 














Seam Welders 


Welds 16 gauge M.S. Sheets at 4} ft. per min. 
@ Self-contained motor drive 
@ Variable mechanical pressure 
@ Primary tappings on transformer for wide 
range of secondary voltage 
@ Straight and circular seam welders available, 
giving air-tight joints to stand high pressure 
ALSO PATENT SCALING MACHINES AND SPOT WELDERS 
THE Write to-day for full particulars 
WESTMINSTER ENGINEERING Co. Ltd 
(Dept. R.W.5.) 


Victoria Road, Willesden Junction, London NW 410 
Tei: EL Gar 7372 (2 lines) 
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SHEET METAL 
WORKING 
MACHINERY 


OF EVERY DESCRIPTION 
o 
WHEELING MACHINES 
POWER & TREADLE 
GUILLOTINES 
BENDING & FOLDING 
MACHINES, ETC. 
SPECIALIZED ROLLING 
MACHINES 
«+ 


Send your orders to the 
Pioneers with the Trade 
Wide Reputation. 


GEORGE 


Telephone 





MOTORIZED POWER GUILLOTINES 


8 ft. x in. 6ft. x ¢ in. 


'6 


6ft. x + in. 4ft. x 7: in. 


4 


2 fe., 3 f., 4%., St. 





KENDRICK trp., sravroro st., BiRMINGHAM, 5 Bft. « Yin. 
Guillotines 


Midland 1648 





SHEETS 


BLACK 


PVAMANYAYAL 
CORRUGATED 
- AND FLAT 
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Serving Britains Industry 


BLACK STEEL SHEETS 

MEDIUM and HEAVY MILD STEEL PLATES, 
BARS and SECTIONS 

GALVANIZED STEEL SHEETS, Corrugated 

and Flat 

GENERAL HOT-DIP GALVANIZER: 

METAL SPRAYERS 

SHEET METAL WORK, Light and Heavy 





WE SPECIALISE IN ROLLING WIDE STEEL 
SHEETS AND IN-_ HOT-DIP SALVANIZING 
EXTRA LARGE FABRICATIONS 


Smith and McLean Ltd. 


179 WEST GEORGE ST., GLASGOW, C.2 
Phone: CENtral 0442 Grams: CIVILITY Glasgow 


Works: Gartcosh Steel and Iron Works, Gartcosh, nr. Glasgow. Milnwood Stee! & 
Iron Works, Mossend, Belishill. Clyde Galvanizing Works, Mavisbank, Glasgow 
Kingston Galvanizing Works, Port Glasgow 








CLEANED 
REPAIRED 
STERILISED 


and given average six times 
increased life, showing 100°, 
saving on repurchase. 


und delivery schedul 


BURILINGTON GLOVES 


LIMITED TREFOREST INDUSTRIAL 
ESTATE, GLAMORGAN 


Telephone 
Treforest 2452-3 


P.M.G. 
INTERLOCK 
PRESS GUARD 


Easy feeding through ex- 
* ceptionally large aperture 
with perfect safety for the 
operator who can close the 
“Camilock”’ guard either 


aura ) 


PMSA aL 
SEED! 


manually or automatically 
with the Newmatic 
Sequential Air Operation 
Unit. The Guard design 
avoids taking up tool space 
and large area top tools 
are accommodated. inter- 
locks are provided with the 
clutch and crank shaft. 


Send for details today 
given in Leaflet No. 40. 


PRICE MACHINE GUARDS LTD. 
Powke Lane, Old Hill, Staffs. 
Tel: Cradley Heath 66423 


’Grams: “ Prigard’’ Cradley Heath 








Die Cushions — for 
BETTER PRESSINGS 


QOZ—-FSrxo 


moO-<mO 


FOR DETAILS APPLY:— 


WORSON DIE CUSHIONS Lyp. | 


Dept. M., RABONE LANE WORKS, SMETHWICK 
STAFFS. SMETHWICK 0939 | 











yHOUNDS 6 


TINMENS, PLUMBERS AND OTHER QUALITIES 
WIRE or TAPE, Solid or resin cored 


TO BRITISH STANDARD SPECIFICATIONS 


TIN : Ingot & Bar 


BATCHELOR, ROBINSON & CO. LTD. | 
19 BORDESLEY PARK ROAD - BIRMINGHAM 10 | 
| 


GRAMS: “STANNUM, BIRMINGHAM" PHONE: VICTORIA 2291-2 
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ASTon Cross 
3785 


W. GC. M. JAMES (successors) LTD. 


BENTO TONBRIDGE ROAD, 13 19 WHITEHOUSE ST - BIRMINGHAM 6 


HAROLD HILL - ESSEX JOHN SUMMERS—STOCKHOLDER 
ENGINEERING CO. LTD Phone:ingrebourne 43864 & 43865 


BENT/, 


$e 








| The Quicktest 

| DIAL CALIPER GAUGE 

ARTICLES THEE SPEEDY METHOD OF CHECKING, 
BY DIRECT READING, INTERNALS, 

FOR THE SHEET EXTERNALS AND THICKNESSES 


METAL & TINPLATE 
INDUSTRIES 


SPECIALITIES 


WIRE BAIL AND 
DRUM HANDLES 
IN ALL SIZES FOR 
PAINT, OIL AND 
OTHER 
CONTAINERS 





~\ 
LY a 





A wide range of Quicktest, Intertest and 
| Compitest Dial Caliper Gauges is available for 
BRADLEY & BU RCH | measuring Sheet, Strip, Round, Tubes in Hard 
and Soft Materials. 
WIRE COMPONENTS 
LIMITED CAROBRONZE LTD. 
65, LONDON WALL, LONDON, E.C.2 ee eee. ae Aree. Wee 


PHONE: NAT. 7518 "GRAMS: CLAVIGER, STOCK, LONDON | HISWICK 0245 








SHEET METAL INDUSTRIES 
October 1961 














HAND & POWER PRESSES 


OF ALL TYPES & SIZES UP TO 
400 TONS PRESSURE 


Motorised. 
Geared or Ungeared. 
Adjustable Stroke. 
Self-Oiling Flywheel 
or Sight Feed 
Lubrication. 
Safety Catch. 
Hand Guards. 


Automatic Feeds 
Rigid or Inclinable. 


SWEENEY & BLOCKSIDGE (P.P.) LTD. 


SONIA WORKS, SALTLEY, BIRMINGHAM 8 
Telegrams : Telephone 
Sonia, Birmin gham EAS. 3231/2 














TOGGLE BOLTS 


for 


Woodand Metal 
Boxes. 


Food Canisters. 
Instrument Cases. 
, Factory Equipment, 


MADE IN ALL SIZES. 


Catalogue on request. 


PARKER (TOGGLES) LTD. 39 WILson sT., LONDON, E.C.2 "Phone: Monarch 8629 


Perforated 
Metals for 
Industry 


tries. It is first 


‘ 
va ytatagt 
anes Soe] 00! Periorated Met 
s first-class equit ent 
at the right price! 
sa FF FE om LTD 


Hayle, Cornwall. Hayle 3213 


ROAD, 


ONDON 
a: LONDTINNERS PECK.LO 
a ‘ 
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CLASSIFIED ADVERTISEMENTS 


PREPAID BATES: TYPE ADVERTISEMENTS 





ge 9 + ¢ \ 
DISPLAY ADVERTISEMENTS 
6 inser £1 16s. td 





Ads ‘ . npanied | emi i REPLI 10 BOX NUN RS ve Classified Advertisement 
Manager Sheet Metal Industries oh da House, 17-19, John Adam Street i 2 Telephos i RAtalgar 6171 





MACHINERY and MATERIALS MACHINERY and MATERIALS FOR SALE 
WANTED er 























LEO RAPP (STEEL) LIMITED 
Steel Stockholders 


Wimborne Avenue, Norwood Green, Southall, Middx. 
Telephone : Southal! 2322 Telex: 25172 


Mild Stee! Sheets, C.R.C.A., C.R.G.P., E.0.0., Zine Coated, Galvanized 
Plates up to 6 Black and Bright Miid Stee! Bars, Flats, Sections 
Primes and Non-Primes. Capacity for shearing and profile cutting. 


Stockholders for JOHN SUMMERS Stee!l-Sheets 





- 


MACHINERY and MATERIALS 2 Sn nee oe ee aa, FOR SALE 


FOR SALE AND WANTED TIME RECORDERS BRITISH CLEARING PRESS BRAK} 

a RENTAL SERVICE }} Pr B ‘ s . Ct 

PORTABLE POWER TOOLS TIME RECORDER SUPPLY M 
& MAINTENANCE co., LTD. 


4 





9 


TEW, used bought, sold, exchanged 1 . 

a Arthur Drysdale and Ltd., 58 a Contac oOIsT LIM » 
Commerce Rosi Wood Green. London || 157/160,OROUGH HIGH ST. LONDON, 8.£.1 ae. eres _— 
N22 Bowes Park 7221 Manor Road, Chettenham, Glos 


MAIN AGENTS, STOCKISTS AND SERVICE ENGINEERS FOR ‘ MORGAN ’ SHEET METAL MACHINES 


Guillotines 


treadle 


Bending Rolls 
power 
(Drop End) 
Drop End "3 £70. 0.0 
Drop End p — ‘x 18G —£91. 5.0 
0 

‘ 


£29. 0.0 £435 
£47. 15.0 " £840 
£99. 15.0 ;" — £940 
£86. 5.0 — £900 
£160. 0.0 : £1,365 
£236. 5.0 8’ s” — £1,930 


(Drop End : 16G £230 
14G £338 


4 
suid 5 10G £565.10 
ks : 14G £670. 5 


swing beam type 


4 14G — £404, § 
6 14G £373. 0.0 


pOooCoCOoOOo 


0 
0 


oooo°oco 


taiis write to 


KINGSLAND 


ENGINEERING COMPANY LIMITED 


SHOreditch 6357/5635 
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OWLISHAW WALKER 
ided ng i Owe}! 
] ar " Ww 
I t t I 
EDWARDS 8& ft. x P 
Roll i 400/44 ‘ 
MODEI 


$ x 


i a P Brak 


BRITISH CLEARING 


RUSHWORTH 8 
Geared Guillotin 
17 r 16 f 
Pyran 


ring 


& DONALD 
frog i be 


THOS. W. WARD LTD. 
ALBION WORKS SHEFFIELD 
Phone : 26311 Ext. 371 


Remember Words might have it! 


CHALLEN NO GDP 
SIDED GEARED DOUBLE 
DRAWING PRESS P I 
stroke l Blankholder = strok S$} t 
Bet weer je frarn 4 n 

n lia Size :- 2 
Arranged “Mor dr 
Edward Ltd 359 
N.W.! r 41, Wat 


i leat oo & 
DOUBLE 
ACTION CAM 


Duct Fabrication 
After the LOCKFORMER 
CLEATFORMER 


at 


comes the 


Which makes 
two kinds of 
Locks, the 
*“s° stent 
and ‘ Drive’ 
cleat and at 
25ft. per min. 
Both cleats 
have machine- 
made uni- 
formity and 
cannot vary. 
Both are pro- 
cessed through 
Machine by 
many sets of 
Rolls, each of 
which contri- 
butes to the 
finished result. 


Drive cleat 


Send for circular and samples 


THE OLIVER MACHINERY 


co., LTD. 
196, DEANSGATE, MANCHESTER, 3 


REED BROTHERS 
Mr. C. BE. M 


Deep Dr 


ank he 


1 


» for pr i 

n Hydrau 
ENGINEERING) 
Hardie, Re 
1 Estate, S.E.18 


i 


aw- 


Ider 


LTD 
ceiver & Manager), 





SECTION FORM 

ROLLING 

MACHINES 
® 


ROLLS and TOOLS 


Designed and manufactured to 
requirements 


° 
CHAS. W. BIRD Ltd. 


Junction Works, Oldbury Rd. 
Staffs. Smethwick 
SME. 0027 











OVERLOCK 


LIMITED 


STEEL 
STOCKHOLDERS AND 
SHEARERS 

es 


PRECISION CUT 
BLANKS AND STRIP 


Before placing your next order, why 
not write or phone for our quotation, 
enquiries large and small welcomed. 


Large stocks in all gauges of General 
Purpose Cold Reduced Steel Sheets 
Prime and Seconds. Competitive 
Prices. Prompt Deliveries. 


WHY NOT TRY THE 
OVERLOCK SERVICE 
Ring MALDEN 3215 


61 BLAGDON ROAD, 
NEW MALDEN, SURREY 


(5 lines) 





“CHICAGO ”’ PRESS BRAKES 
Here are seven modern Press Brakes for 
work nearly every S.. Shop can use 
No.131A. 4ft. x 18g.— 6” throat—10 tons 
No.131B. 4f 18 g.—12* throat—10 tons 
No. 135 t 16% 6 throat 

No. 265 25 tons 
No. 56A ft. x 25 tons 
No. 568 g. for punc 25 tons 
No. 688 8 fr throat 36 tons 
ideal for work within rated capacity. Varrable 
strokes up to 50 per minute. Foot contro 

All steel construction 

Reasonable prices Circular on 


THE OLIVER MACHINERY CO.LTD. 
196 DEANSGATE, MANCHESTER, 3 


request 











t YONCORD POWER 
ING MACHINE 
‘> 


} 


Road, I 
Birmir 





SITUATIONS VACANT 





| SHEET Metal W 
poe 





SITUATION WANTED 


M ANAGER, ag 29 
a years experienc 
metal work, inc Jing 





4 ns. im a 





BOOKS 





FEIN BOX Engineers 
with sheet metal 
should have a cx 
ture,"” by J 
M.1.Mech.f 
lications, 28 


| E.C.3, price 31 





CONTRACT WORK REQUIRED 











WORK WANTED 


for 


Power Guillotine and Press Brake 
(other services including welding 
available). 

Favourable prices quoted for 
contract work, 

Write Box 169, 

“ Sheet Metal Industries,” 
17-19, John Adam Street, London 
W.C.2. 
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SHEET METAL 








CONTRACT WORK REQUIRED 











STAINLESS 
STEEL 


Specialists 


a 
FABRICATION, WELDING AND 
X-RAY INSPECTION, PRESSINGS 
AND MACHINED PARTS 
a7 
THE TAYLOR RUSTLESS FITTINGS 
COMPANY LIMITED 
Ring Road, Lower Wortley, LEEDS 12 





METAL SPINNING " PRESSWORK 


Capacity available for it cones of eal ovemad 
Metal Spinnings up to 
150 in. diameter. 


T ARB. APPS THOMAS WHITTLE 


7 & SONS LIMITED 


°° ° . ROSE & CROWN STREET 
recision Metal Spinni , 
Precisio bs P ngs WARRINGTON 
Masons Road, Stratford-on-Avon 
Phone: 3895, 6 





rs 


parts in large quantitie 


Long or Short Runs 


Telephone : 33611 











Wi specialise 

materia 1 
and gauges from 
welcome enquiries f 

Quick delivery guarant 
ALEX J. ¢ HEE THAM LIMITED. 
Dob Lame Mill, Morton Street, Failsworth. 
Manchester 


‘HEET METAL Fabrications of precision 
ak and repetitive mature a speciality Wades 
Halifax), Ltd, Arden Works, Fenton Road 


Hal ifax 
pri SS WORK of all descriptions carried 
t Deep Drawing up to 15 in. deep 


Bi anking and Forming up to 80 tons Wades 
Halifax), Ltd.. Arden Works, Fenton Road 


Halifax 


METAL SPINNING 


STAINLESS STEEL & HYDRAULIC 
SPINNING TO 6 ft. CAPACITY 
SHEET METAL WORK 
STOVE ENAMELLING 
GENERAL ENGINEERING 


| Enquiries invited 
| ALFRED A. CORRE & CO. LTD. 
23, JACOB STREET, LONDON, S.E.! 
Telephene: Bermondsey 2858 

















PRESSINGS || SHEET & PLATE 
Deep Drawing. Up to 8 Deep 
SHEARING CAPACITY 


STAMPINGS AVAILABLE 


Up to 75 tons Pressure 


SPINNINGS 


Up to 46” diameter 


Dp to 1 Plare " cropr g of 


Channeis, Angles, Tees, etc. 


' wr 
4 your nqu J Ww 


ELLAND METAL Write or telephon 
SPINNING CO. LTD 
WELBECK (Stee! Stockholders) 








hone SOUTH LANE, 
{2 LTD. 





138 ELLAND 
: Steel Wharf, River Road, 
Barking, Essex 


—DRAKESONS—— elephone: Rippleway 5751-4 


(GENERAL METAL SPINNERS) LIMITED 











| 


CAPACITY UP TO 72° 
IN ALL METALS 


SPECIALISTS IN STAINLESS 
STEEL HYDRAULIC SPINNING 


SHEET METAL ENGINEERS 





——— H. GRAEPEL LTD. 
| a PARKHOUSE STREET, CAMBERWELL | KINISAIE CO. CORK, 13 
3 E. ROOney 

— s * . 5626 steal | Makers of PERFORATED METAL 





GRUNDY 


cialists in High Quality 


SHEET METAL WORK 


Offer a service which specialises in design and 
manufacture to your particular requirements : 


GRUNDY EQUIPMENT, LIMITED, 
High Street * Cowley * Middlesex * Te/.: Uxbridge 38551 
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CONTRACT WORK REQUIRED—contd. 








METAL SPINNING OUR SPECIALITY 
UP TO 9 ft. DIAMETER 
(HYDRAULIC AND FLOW TURNING) 

POWER PRESSWORK to 250-ton capacity, including Hydraulic. 
GENERAL SHEET METAL WORK, ARGON, ARC & OXY-ACETYLENE WELDING 
DEEP DRAWN PRESSINGS 
SHAWE METAL SPINNING WORKS 


DOMINANT WORKS ~- ELTHORNE ROAD - LONDON, N. 19 Telephone: ARChway 6631/4 
(oppesite Boothby Road) 











a Metal and Light Constructiona | ET US quote you for metal spinnings in 
» Engineers require work of a general an 4 all metals up to 25 in. blank.—Wades 
aried nat ure. C opachy available 8 ft. x 4 in BENT WIRE ARTICLES | (Halifax), Ltd., Arden Works Fenton Road 
oa ge OR er Hage SMALL PRESSINGS pain 


17-19, John Adam Street, London, W.C.2 REPETITION-TURNED PARTS 


PRECISION Sheet Metal Work for the| aoe —— SHEET METAL WORK 
Radio and Electrical Trade Chassis Co— ? j IN STAINLESS STEEL 


Panels, Brackets, etc Power Press capacity | 

up to 100 ae Press brake capacity up to | AW ah! Difficult fabrications in stainless 
10S tons 8 ft. x 7/32 in. All spray and stove | 

finishes. AID. approved.—The Kaymet SE cecnmsnanrtisnan toae 


Company, Kaymet Work Svivan Grove i it 
a noobs YC O wat experience with stainless steel 








London, S.E.1S. Telephone NEW Cross 6644 
sheet metalwork has made them 
one of the most successful and 





reliable companies in this field! 
If you have a fabrication problem 


METAL SPINNING | speak to Contemporary Metal- 
Capacity available for smal! Dia ( | works. Let them solve it. 
im. . ) CONTEMPORARY METALWORKS 





Spinnings up to 12” Blank 
LTD 
SWACO ENGINEERS LTD., w. B. & U. ATKINSON, LTD. TEL 61, Dykehead Street 
392 HORTON ROAD, LONDON, E.8 Rese Street Works, Shipley, Yorks ||  shectestor » Dykehe eet, 
CLI. 5220 





Queenslie, Glasgow, E3 














CLASSIFIED 
ADVERTISEMENTS |: % sx © 


CLASSIFIED ADVERTISEMENT MANAGER, 
“SHEET METAL INDUSTRIES” 


NOVEMBER John Adam House, 17-19 John Adam St., 
Adelphi, London, W.C.2 
ISSUE 


for the 





by not later than 


16th OCTOBER I96I! 
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COLD ROLLED 
MILD STEEL 
STRIP 


PLAIN, 
ELECTRO GALVANISED 
AND 
HOT DIP SOLDER COATED 


G.R. JONES & Co. Ltd. 


MALINDA STREET 
SHEFFIELD, 3 


é SHEFFIELI 26059 























HINGES 


| SPECIALIST MANUFACTURERS | 
| TO THE SHEET METAL TRADE 


STANDARD 
SPECIAL PURPOSE 
CONTINUOUS (Piano tree) 


IN 
Mild Steel, Stainless Steel 


ENGINEERS & 
PR 


ecialities Press Tools for the Tin Box and 
Sheet Metal Trades 
f Press Tools to blank, form and curl in one 
peration. Covered by patent No. 833055 


DIE FORGINGS 
POWER PRESS REPAIRS 
GEAR CUTTING 
PRESS WORK 


end for List of Second-hand Presses and 


Machinery 


H. & G. HOPTON (Est. 1870) 
219-221 BLACKSTOCK ROAD, LONDON, 4.5. 


Telephone: Canonbury 9444/5 


TO MEET YOUR 
PRESSING NEEDS 

















Brass and Aluminium 
} 


LARGE STOCKS MAINTAINED 
GOLD X WASSALL (HINGES) LTD. | 


CASTLE WORKS, TAMWORTH, STAFFS. | 
Phone: 3391/2 | 
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NICHOLLS 


10 COMMERCIAL ST. ' 
BIRMINGHAM, 1 
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14 Save you sho 
2 Save you locking * 


ve st sraGe sp ana ca} 
3 Save sic |: 


on addition@ - tol 


4 Save on machine 


shear the stl 


5 Save time : our Ga : 
rush conditions 


of H 
stee serv 


led sheet 


Below are the six sheet 
noOt-rCc 
cold-reduced and hot-Ft 
stockholding sheets a! dp 


ates P 


WOLVERHAMPTON 
Mitre Wor . 
te ee ks, Eagle Street 
Telegrams 


ROYTON 


Wolverhampton 27771 
Spencerian 


(8 lines) 
Stadium Works, D 

, Dogf 
Nr. Oldham, Lancs gford Rd., Royton 


Telephone: Oldham Main 0211 (3 lines) 


1 equipment 


vital expenditure 


we cut the planks 


3 ut i 
service can help you oF * 


F. Spencer & Co Ltd 


nized, and plates up toa!" 


aldwins Ltd 


2nd Ave a 
re venue —— 
Estate, Gateshead I! y Trading 
Te enohe 

vone: Low Fe 


BRITON FERRY 


Whitfor 


| 78571 


heet Works 











: ~e 2 : = 
\ 
\ 


Things ‘The Besco 
take shape ALL STEEL Universal 


with ———- FOLDING MACHINE. 


MARK TI 


and 
j 


Folding 


Full adjustments to the beams and foiding centres give accurate 
rece igi phesonabhee hee sh nPh- lin. true radius. Replaceabie 
ae gee with precisely 


plate 


Maden les rom nto 1 in. mH, 14 and 125.6. mild 
. Popular sizes are 48 in., 72.in., 9% in., x 14 S.W.G 


ae details and delivery times will be sent at your request. 
Excellent terms: monthly account, hire purchase or The FJE Machine Hire Pian. 


Besco sheet metal working machinery mad2 by 


House, 41 Water Street. Birmingham, 3 
7606/8 ‘Grams: Bescotoois Birmingham 3 





